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Department of Energy 394 9405784
Richland Operations Office

P.O. Box 550
Richland, Washington 99352

94-ASB-076 NOV 15 1994

Mr. Doug Sherwood
Hanford Project Manager
U. S. Environmental Protection Agency C 4U
712 Swift Boulevard, Suite 5
Richland, Washington 99352

Mr. Roger F. Stanley, Director
Tri-Party Agreement Implementation
State of Washington
Department of Ecology
P. 0. Box 47600
Olympia, Washington 98504-7600

Dear Messrs. Sherwood and Stanley:

QUARTERLY PERFORMANCE EVALUATION (PE)- RESULTS

Enclosed are the PE results and corrective actions received from the
laboratories supporting Hanford. This submittal includes the results from the

following laboratories:

- Battelle Pacific Northwest Laboratories, Richland, Washington
* Westinghouse Hanford Company, 222-S Laboratory, Richland, Washington
* Quanterra Environmental Services, St. Louis Laboratory, Earth City,

Missouri
- Martin Marietta Energy System, Incorporated, K-25 Laboratory, Oak Ridge,

Tennessee
- Thermal Analytical, Incorporated, Richmond, California

- Eberline Laboratory, Albuquerque, New Mexico
* Monrovia Laboratory, Monrovia California
* Skinner and Sherman Laboratory, Waltham, Massachusetts
- ERG Laboratory, Ann Arbor, Michigan

* Roy F. Weston, Incorporated, Lionville Laboratory, Lionville,
Pennsylvania

The evaluation has identified a problem with Thermal Analytical, Inc/Monrovia

Laboratory's mercury analyses. The laboratory has had high mercury results

for the last three Water Pollution PE samples. The laboratory has taken

corrective action and the results of a commericial PE sample were
satisfactory. The only other problem was with WHC 222-S laboratory and their

low score on their Contract Laboratory Program organic results and a low

.uranium result on the April 19, 1994, U. S. Environmental Protection Agenc i213

Environmental Monitoring System Laboratory sample. WHC 222-S is current
working on solutions to these problems.
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Messrs. Sherwood and Stanley
94-ASB-076

--OV1 5 1994

As new and updated results are received from the above laboratories and new
laboratories, they will be forwarded to you on a quarterly basis.

If you have any questions, please feel free to contact Marcanne Burrell of my
staff on (509) 373-7285.

Sincerely,

June M. Hennig, Director
WPD:MLB Waste Programs Division

Enclosure

, WHC
B. Mauss, Ecology

cc w/o encl:
K. N. Pool, WHC
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Battile Pacific Northern Laboratory

PE sample Number Acceptable Number Analyzed % Acceptable

103DOE-EML QAP 40

EMSL-LV QB3 FY94

Organics

EPA/CLP Score

90.7
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01Battelle
Pacific Northwest Laboratories

Project NumberQA/QC

internal Distribution

Date July 26, 1994

To LR Greenwood

From KJ Kuhl-Klinge -(.. .4. kT(

Subject SUMMARY OF EML OAP40 RADIOCHEMISTRY RESULTS

Original - Project File-
T5/RAD/DOE-EML, #94-4693,
94-5176, 94-5438-5441
w/attach
EA Lepel
NL Wynhoff
EJ Wyse
QA/QC PE File
w/out attach
AG King
JM Latkovich
SA Schubert
KN Pool, WHC-AS
File/LB

The DOE Environmental Monitoring Laboratory (EML) summary report for the QAP40
sample set was issued on July 1, 1994. The performance of the Analytical
Chemistry Laboratory (ACL) on these samples is summarized below. The ACL

results were compared to the results reported by the DOE EML and the grand
average of all laboratories reporting results. Results are summarized by

matrix and analysis type. Attached is a tabular summary of these data showing
the ACL result, EML result, grand average, ACL/EML recovery, and the ACL/grand
average recovery.

Overall, the ACL performed excellently on the QAP40 samples. The
ACL/EML recovery for all analyses reported was 103%. The average
average recovery was 99%.

average
ACL/grand

It should be noted that the EML QAP intercomparison program results are not an

evaluation of a laboratories performance against a set of known values. This
intercomparison program is designed to allow one laboratory to compare their
results, and thus their analytical techniques, against any other laboratory in
the country. The EML values presented are the results obtained from analyses
performed at the EML and may represent analytical techniques which are more or

less rigorous than those used by the participating laboratories. Variances in

results may represent a difference in analytical technique rather than a
problem with a laboratory's operations. Comparison of results against the

grand average of all reporting laboratories is an indication of how the ACL
results compare to the radiochemistry testing industry overall.

Results from other laboratories; Battelle-Memorial Institute (Lab BM), IT
Analytical Services-Richland (Lab IT), and Westinghouse-Hanford (Lab RI),
attached for your information.

are
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LR Greenwood
July 26, 1994
Page 2

RESULTS SUMMARY

AIR FILTERS

The gamma in air filter analysis produced excellent agreement with EML values
for CO-57 (104%), Co-60 (108%) and Ce-144 (98%). The ACL/EML recoveries for
Mn-54 (120%), Sb-125 (131%) and Cs-137 (123%) are high. On the last set of
QAP samples, all gamma results were low. The shift from low results to high
results should be investigated.

SOIL

The ACL showed good agreement with the EML value (106%) and the grand average
(104%) for the Sr-90 in soil analysis. The K-40 and Cs-137 results were high
when compared to the EML values (116% & 120%) but agreed with the grand
averages of all labs (106% & 108%).

The uranium by ICP/MS analysis had a high recovery for this sample (124%).
This is opposite of the previous QAP set which had a low recovery (52%). The
recovery against the grand average was also high (123%). A review of other
laboratories that perform uranium analysis by ICP/MS showed an average
recovery of 113%. The QAP soil samples do not appear to be consistently
prepared and are producing erratic results. The data should be reviewed for
other potential causes of the high result.

WATER

All ACL results. for the QAP water sample showed excellent agreement with the
EML values (102% average) and the grand averages (98% average).

VEGETATION

The vegetation sample gamma results show acceptable agreement with the EML
reported values (87% average).

Even though our performance is excellent overall, the responsible analysts
must respond concerning results which need investigation and review. This
response must be received by the QA/QC office on or before August 5, 1994.
Please remember to also clearly state corrective actions that will be taken.

Attachments



EPA/CLP 3/94 ORGANIC



Balele Project Number 21372
Pacific Northwest Laboratories Internal Distribution

AG King
JM Latkovich

Date July 27, 1994 SA Schubert
Project File T5\ORG CLP

To Eric Hoppe (94-06476-06479)
KL Silver

From Kristine Kuhl-Klinger4 -' SG McKinley
KN Pool , WHC OOQA

Subject USEPA-CLP 0B3, FY94 Organic PE Results File/LB

Enclosed, please find a copy of your laboratory's results on the USEPA-CLP PE

study QB3, FY94. Congratulations your laboratory achieved a score of 90.7%

which is considered acceptable.

Review of the attached report indicates all SVOA results were acceptable;
however, benzo(G,H,I)perylene was outside the warning limits. Unlike the

previous study where 50% of the VOA results were unacceptable, only
trichloroethene failed while all other VOA results were acceptable.. Five of
the seven VOA results recovered below the recorded average. For Pest/PCBs,

heptachlor failed and endosulfan II was outside the warning limits while all
other Pest/PCBs results were acceptable. Eleven of the thirteen Pest/PCBs
recovered higher than the recorded average.

Recall that we obtained a score of 77.7% on the last PE study.

The QB3FY94 results show an improvement over our QB2FY94 PE. Recall in that

PE three out of six VOA results were unacceptable and two of the seven
Pest/PCBs failed while all SVOA results were acceptable.

Based upon your score you are not required to submit a corrective action

report for this PE. In addition upon resumption of work, the organic lab can

resume Pest/PCB project work.

If you require additional information, please contact me or Ofelia Bredt at
your earliest convenience.

(C4REMSVED
IL KN. Pool

E54-1900O001 (101891
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REGION 10
ORGAN:C PERFORMANCE EVALUATION SAMPLE

INOIVIDUAL LASORATORY SUMMARY REPORT
FOR 08 3 FY 94

LAGCPATORY: Sattci(e Pacific NW (WA)
PERFORMANCE: ACCEPTA3LE - No Response Required

RANK: Above - 0 Same a 0 Setow a 7

PREDICTIONC
WARNING

LOWER UPPER

INTERVALS
ACTION

LOWER UPPER

LASCRATCRY
DATA

C^NC 0
OLASS

MIS-Ch-T

Z .- SCCRE ;-90 -7t
REPORT DATE'06/24/9

MATRIX: WATER

PROGRAM
#LASS

NOT-ID

DATA
#LASS

!D-CO
TOTAL
#LASS

3ROMCMETNANE NU NU NU NU 8
SROMCOICHLORCMSTMANE 100 140 98 140 100

.TRICXLCRCETIENE .3 40 32 IC40 31

2-PEVTANONE,4-METTL. 1.0 200 130 210 170 " ;
TETRACXLORCETHENE 53 73 50 . 76 61
1,1,Z.2-TETRACXL-RCETHANE 40 59 37 62 45
ETHYL SENZENE 14 18 14 19 16
STYRENE 120 160 110 160 140

TCL SEMIVCLATILE

4-METHTLPMENOL
ISOPHORCNE
1,2.4-TRICM.LCRCSENZENE
2-METXTLNAPHTHALENE
2,4-OINITRCTOL.'ENE
PYRENE
SENZO(G.H,I)PERI..LNE

33
16
28
14
65
is
25

44
22
42
19
92
24
40

31
15
26
14
61
13
23

51
23
51
21

110
26
'43

40
18
38
16
77
20
24

4
3
2

-2
1

5 6

TCL PESTIC40ES

ALPIA-SHC 0.076 0.16 0.064 0.17. 0.124
BETA-6HC 0.061 0.12 0.051 0.13 0.103
DELTA-SHC 0.056 0.11 0.05 0.12 0.107
IEPTACXLCR .--- .... 0.17 >40.26 -0.16..* 0.27 -0.3O1.' X
ALORI.. '0.19 "0..1 -0.16 0'O45 0.3-8
WEPTACMLOR EPOXIDE 0.25 0.44 0.22 . 0.46 0.357
EN0QSUL5AN I . 0.33 0.55 0.32 0.66 0.4416
^IELDRIN 0.27 0.1.3 0.24 0.41. 0.356
ENORIN . 0.64 1.1 0.56 1.2 1.06
ENOOSULFAN II NU MU NU MU 0.1 U
4,4'-DCT 0.26 0.36 0.25 0.38 0.373 S
ENORIN KETONE 0.24 0.37 0.22 0.39 0.254
ENORIN ALDEHYDE 0.12 0.24 0.1 0.26 . 0.214
AROCLCR-1254 1 1.4 1 1.5 1.29

MON-TCL VOLATILE

Z-PQOCENENITRILE

NON-TCL SEMIVCLATILE

SETA-ShC
Pv'ENOL',4-CHLORO-

TCL VOLATILE (Contaminants)

40
56

15

a 26 26

0 26 26
4 22 26

ACE TOXE15 11

C:MPeUx N

TCL VOLATILE

0
4
3
1
2
2
2

0
0
0
0

.. 0
0

'0O
0

26
26
26
26
26
26
26

.26

26
26
26
26
26
26
26
26

0
0
0
0
0
0

26
26
26
26
26
26
26

26
26
26
26
26
26
26

26
26
26
26
26
26

26
26
26
26
26
26
26

26
26
26
26
26
26
26
26
26
24
26
26
25
26

ACETCNE



REGION 10
ORGANIC. PERFORMAgC! EVALUATION SAMPL!
INDIVIDUAL LABCRATORY SUMMARY REPORT

FOR 08 3 FY 94

LASCRATORY: SatetLe Pacific NU (WA)
PERFORMAMCE: ACCEPTABLE - No Response Required

RANK: Above = 0 Same x a actow z 7

PREDICTION
WARNING

C:.POUNO LOWER UPPER

SCCRE: 90.7
REPORT DATE: 06/24/9

MATRIX: WATER

INTERVALS
ACTION

LOWER UPPER

2-UTANCHE

LABORATCRY
DATA

Cc a

9

WON-TCL VOLATILE (Contominents)

14
2-PACPANCL

dLASS
MIS-QNT

PROGRAM

*LA2S
NOT- 10

DATA "
*LASS

1D-CPO

13 13 25

12 14 26

9 OF TCL C=4POUNS NOT-IDENTIFIED: 0
SCF TCL CCMPOUMOS MIS-QUANTMIIED: 2
# CF TCL CONTAMINANTS: 0

* OV NOw-TCL CZmPOUNOS NOT-IDENtIFIED: 0
0 OF NCR-TCL CONTAMINANTS: 0

.4



40N-CL?

C2CAflC PE.FO7MANCE EVALUATION SAMPtE

PROCRAM SUMMARY REPORT Page: I
FOR 08 3 FY 94

MATRIX: WATER P EPORT DATE: 06/24/9.

P'tE0IlC!CN INTrRVALS PROGRAM DATA

Sp KE WARNMG ACTICM AVC . STD 0"ASES #LASS #LASS TOTAL

COMPOcc INC LOWER UPPA LCWER UPPER REC DEV m:S-cUT NOT-10 10-CPO VLAOS

TCL VOLATILE

3RCMC4ETHANE 20 m Hu NU NU -0 0 5 8

B C I MLORCi MANE140 120 12.4 0 0 a
TRIC .OROETMENE 36 33 40 32 40 36.5 2.2 2 a

2-PENTAN0UE,4-METY.- 160 .140 200 130 210 167 22.2 2 0

TETXACILCRCETISEN! 64 53 73 50 76 63 7.01 a 0 8 8

101,2,2-TETRACHLORCETHAE - 40 59 37 62 49.2 6.51 0. 0 a

E,1,.2 BENZENE is 118 14 19 16.5 1.41. a 8 a

STYRENE 150 120 160 10 160 136 15.5 0 0 a &

TCL SEMIVC.ATILS

4.sEToYLPMENOI. SO 33 44 31 51 38.4 3.93 3 0 8 I
ISCPHCRCNE 20 16 22 15 23 19.2 2.22 2 0 a a

I,2.4-TRICHLCACSENZENE 50 2!' 42 26 51 35 5..5 2 0 8 8

2-'iETHYL9APHT)ALEXE 20 14 19 14 21 16.6 1.53 1 0 8

2.4-01NITROTOLUESE 100 65 92 61 110 78.5 9.66 2 0 8

PYRESE .25 15 24 13 26 19.7 3.1.7 1 0 8 8

&ENZ0(G.x,1)PERYLEUE . 30 25 40 23 43 33 5.. 4 0 8 8

TCL PESTICICES

ALPHA-BXC 0.15 0.076 0.16 0.064 0.17 0.118 0.0302 0 0 8 8

SETA-SHC 0.1 0.061 0.12 0.051 0.13 0.0917 0.0223 0 0 8. 8

CELTA-BSC 0.1 0.056 0.11 0.05 0.12 0.0817 0.0186 - .0 0 8 a
HEPTACHL.CR 0.25 0.17 0.26 0.16 0.27 0.212 0.031 2 0 8 - 8

ALDRIN 0. 0.19 0.41 0.16 0.45 0.3C2 0.0799 . 1 0 8 a

HEPTACHLCR EPOXIDE . 0.3 0.25 0.44 0.22 0.146 0.3.3 0.0676 0 0 8 8

ENMOSULFAN 1 2 0.35 0.55 0.32 0.66 0.448 0.0695 3 0 8

IgELDR IN 0.4 0.27 0.13 0.24 0.4-5 0.348 0.0578 2 0 a

ENORIH 1 0.64 1.1 0.56 1.2 0.896 0.18t. 1 0 8 8

ENOCSULFAN 1I . 0.2 mU NU mU NU NU mU 0 1 7 -

4,41-00T 0.35 0.26 0.36 0.25 0.3a 0.315 0.0367 2 0 8 8

EMORIN KETONE 0.3 0.24 0.37 0.22 0.39 0.302 0.0472 1 0 8 8

EXORIN ALOEHIIE 0.2 .0.12 0.24 0.1 0.26 0.1a 0.0453 2 0 8

AROCLOR-125 1.- .1 1-. 1 1.5 1.23 0.16 3 0 8 -

NCX-TCL VOLATILE

Z-PROPENENITRILE .0

CNR-TCL SEIVOLATILI

BETA-HC 0 3

PRENCL,4-CMLORO- -7

CL VOLATILE (Cantaminants)

M7HYLEXE CHLCRIDE 7 1 a

ACETCNE 4

1,2-01CHLCRCETHANE .. 0 8
2-BUTANE 

z 6

0 SROMOCLCROMETHAME 7 1 8

XYLENES (TOTAL) a 0 8

C.MLOROFCRM 7 1

TCL. SEMV1VCLATILE (Contaminants)

WAV-T14ALENE 
7 1 8

84Z.2-ETMYLMENYL)PMTNALATE 2 6



NON-Cl.P
0;CA'IC PERFORMANCE EVALUATCN SAMPLE

PRORAm SUMMARY REPCR& Page: 2
FO2R 08 3 FT 94

WAix: VATER 
REPORT DATE: 06/24/.

PREDICTION INTERVALS PROGRAM OATA

SPIKE WAIN ING ACTION AVG -" LASS ILASS aLASS' TOTAL.

CoMOUNO c L . LOWER UPPER , REC EV M(5-C14 N0T-0 10-CPO UlA&S

7 1 8
01-N-SUTTLPHTHALATE

TCL PESTICIDES (Contaminants)
8 0 -- S

4,(.'-COE-
ALPHA-CIILOROAME

xCN-TCL VOLATILE (ContaminantS)
6 2 8

UNKNOWN 8 0 8

UKNCJN tSP M/E .5) 2 6 8
2-PROPANOL 8 0 
2-PqCPANCL (ACOJ 2 -

ISCPROPYL ALCOMOL 8 0 8
PR0PANE.2.2'-OXTSIS- - 0 a

CARscN DIOXIDE a 0 8
2-PRCPANC., 1-CHLCRO- 8 a 8
.-PENTEN-2-OL a 0 B
ETNER,1-SUTTL-VNYL-METHL- - 7 1 8

ETXANE,1,1,Z-TRICNLORO-TRIFLUCRO- 7 1 8
HEXANE S 1 a.

PRCPANE,2-CHLCRO-I-METXCXY- 8 0 P
C6 H6 CL6 ISCMER . 0 8
CTCLONEXENCL ISOMER 8 0-
CvCLCHEXENCL ISOMER a a
CTCL.OHEXANE,DICNLORO- ISOMER 6 2 8

UNKNOWN 8 0 8

UNKNCWN 0
UWKNCWN- 8 0 8
UHCWN-. a 0 a
UwKxCW cap /E 401 a a a
UNKNOWN (SP K/E 4.0) 8 0 8
UNKNOWN - SATURATED HYOROCARSC 8 0 8

UNKNOWN SATULATED HYDROCARo 8 0 8

1.,4-OICXANE 7 8

PKOSPHINE OXIDE TRIPHENL -a 0
2-CTCLOEXEN-1-ONE 8 0 8
1,2-CYCLONEXANEDIOL a a
HEXAMEDOIC ACID,MONCZ(-ITH 8 0 8

PHENOl,,3-CNI.CRO- S 0 8
LINOANE .8 0 8
UNKNOWN 7 0 .

UwNoWx 7 1 a
METHYLENE CHLORIDE 7 1 8
BENZENE,1 ,2-0IMETHTL - 7 1 8
MEPTANE,7-CXA8ICYCLC'4.1.Q - 7 1 8

2-CTCLCHEXENE-1 -01. 7 1 8
CECANE,2,9-0LMETHYL- 7 1 a

1,3,6-TR1CXCCANE 7 1 a

SULFUR,MCL. (58) 7 1 8
2-SUTANAMINE, O..)- OR FCRMAM10 a a 8
CARINOL 7 1 8

PROPANOIC AC:D,2.-METHYl.-,Z.Z-OIMtT -7 1
PROPANCIC AC!0,2-METIYL-3-KYDlOXY- - 1 a

UKWHa a a
UNKNOWN 8 0 a
UNKNOWN .8 0 8
UNKNOWN -- 7 1
I-CTANOL,2-SUTYL- 7 1 8
UNKNOWN 7 1 a
WEXAOECANOIC ACID 7 1 a
.-CHLCRO-4-METNYLCtCLONEXA-



P.6

koN-CLP

.ORGANIC PERFORMANCE EVALUAION SAMPLE
PAOCUAM SUL"ARt REPORT

F09 08 3 fY 94
Pa-e: 3

REPORT OATE: 06/i2.94MATRIX: WATER

SPIXE
CMPOUND CONC

PRECICTION
9IARNhNG

L06'R UPPER

INTERVALS
ACTIOX

LO-ER UPPER
AVG STO 9LASS
REC 0EV IMIS-OUT

PROGRAM VATA
OLASS LABS
NOT-I I0-CPO

UJXiJOWN HYOROCARBON
UNKNOWN HYOROCARSON

7 1 a
7 1. a

LABS WITH ACCEPTASLI PERFCRl'.ANCE
LASS WITH ACCEPTABLE PERFOR.MANCE -

LASS WITH UNACCEPTABLE PERFCRMANCS

NO AESPONSE REQUIRED: 1
RESPONSE EXPLAINING DEFICIENCY(ES) XECUIRED: 4
- RESPNSE EXPLAININC ZE51CIENCYOIES) RECUIRED: 3

'I

*

*

of
OF
of

TOTAL
#LARS



TMA/EBERLINE



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: TMA/Eberline

PE Sample
EMSL-LV Acceptance

Range (%)
% of EMSL-LV
True Value

% of al1
Participating
Laboratory's
Grand Average

January 14, 1994

Sr-89
Sr-90

74.4 to 125.6
42.0 to 158.0

January 28, 1994

Alpha
Beta

42.0 to 158.0
72.1 to 127.9

February 11, 1994

Uranium
Ra-226
Ra-228

48.5
73.9
56.5

March 11, 1994

Pu-239

82.0
89.2 107.4

144.5
82.3

157.6
90.8

to
to
to

151.5
126.1
143.5

88.8
88.4
78.9

93.0
92.3
82.3

96.4



TMA
Thermo Analytical Inc.

USDOE/EML-TMA/EBERLINE QUALITY ASSESSMENT PROGRAM 
I 3/94 1

Sample Type

Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Soil
Soil
Soil
Soil
Soil1
Soil
Soil
Soil
Soil
Vegetation
Vegetation
Vegetation
Vegetation
Vegetation
Vegetation
Water

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Analysis TMA/E

Mn-
Co-
Co-
Sr-
Sb-
Cs-
Ce-
Pu-
Pu-
Am-
U-2
U-2
U
K-4
Sr-
Cs-
Pu-
Pu-

Am
U-2
U-
U
K-
Co
Sr
Cs
Pu
Am
H-
Mn
Fe
Co
Sr
Cs
Cs
Pu
Pu
Am
U-
U-
U

EML Units Ratio 1/-

54 25.3 33.5 Bq/filter 0.76 0.04

57 8.41 12.5 Bq/filter 0.67 0.05

60 53.0 70.2 Bq/filter 0.75 0.03

90 0.773 0.716 Bq/filter 1.08 0.16

125 17.4 23.3 Bq/filter 0.75 0.05

137 28.8 40.0 Bq/filter 0.72 0.04

144 86.3 128 Bq/filter 0.67 0.05

238 0.349 0.334 Bq/filter 1.04 0.05

239 0.340 0.310 Bq/filter 1.10 0.05

241 0.349 0.391 Bq/filter 0.89 0.06

34 0.200 0.197 Bq/filter 1.02 0.06

38 0.211 0.203 Bq/filter 1.04 0.06

13.7 15.8 ug/filter 0.87 0.09

0 323 337 Bq/kg 0.96 0:08

90 7.31 8.79 Bq/kg 0.83 0.15

137 164 141 Bq/kg 1.16 0.23

238 10.8 11.2 Bq/kg 0.96 0.08

239 5.70 3.56 Bq/kg 1.60 0.16

-241 1.79 2.03 Bq/kg .0.88 0.21

34 22.7 27.1 Bq/kg 0.84 0.12

238 20.7 27.1 Bq/kg 0.76 0.11

1.91 2.13 ug/g 0.90 0.15

4o 834 923 Bq/kg 0.90 0.04

-60 36.2 34.0 Bq/kg 1.06 0.09

-90 519 575 Bq/kg 0.90 0.13

-137 521 461 Bq/kg 1.13 0.05

-239 3.85 3.90 Bq/kg 0.99 0.13

-241 1.68 2.57 Bq/kg 0.65 0.11

3 130 187 q/i 0.70 0.05

-54 99.6 98.2 Bq/1 1.01 0.02

-55 930 933 Bq/1 1.00 0.02

-60 106 101 Bq/1 1.05 0.02

-90 33.9 28.6 Bq/1 1.19 0.16

-134 167 154 Bq/i 1.08 0.01

-137 108 93.7 Bq/i 1.15 0.02

-238 1.19 0.941 Bq/i 1.26 0.10

-239 1.02 0.956 Bq/l 1.07 0.08

-241 0.566 0.545 Bq/i 1.04 0.19

234 0.535 0.520 Bq/i 1.03 0.13

238 0.575 0.528 Eq/1 1.09 0.14

0.0364 0.0413 ug/ml 0.88 0.09

Prepared by: -- ----------- -

Kathy Burnham, QA Mana er

Date: _ _-----------

QCR-3



.SEPA-TMA/EBERLINE CROSSCHECK PROGRAM

Sample Study

Ty~pe Analysis

Water
Water
Water

Water
Water
Water
Water
Water

Alpha
Beta
1-131

Sr-89
Sr-90
Uranium
Ra-226
Ra-228

Water Pu-239

Date

01/28/94
01/28/94
02/04/94

01/14/94
01/14/94
02/11/94
02/11/94
02/11/94

EPA
pCi/l

15.0
62.0

119.0

25.0
15 . 0
10. i

14.7

+
+

+

+

+

+

5.0
10.0
12.0

5.0
5.0

3.0

3.7

w3/ 1/ 9 4 27. 6 + 2. 8

TMA/E
pCi/1

21.67
51.00
133.3

22.3
12.3

0.97
17.6
11.6

+
+

+

+

+

+

+

+

1. 53
1.00
6.43

0.6
0.6
0.318
0.1
0.4

26.6 + 0.3

Deviation
(known)

+2.31
-1.91
+2.65

-0.92
-0.92
-0. 65
-1.31
-1.45

-0. 62



TMA/MONROVIA
(ARLI)



PERVORMANCE EVALUATION SAMPLE SUMMARY SHEET

Laboratory: TMA/Monrovia(ARLI)

Number Acceptable Number Analyzed % Acceptable

Metals
Inorganic/Minerals
Organic

WP-031

Metals
Inorganics/Minerals
Organic

WS-033

Metals
Inorganics/Minerals

APG Organic

TMA Double Blind Organic

30
39
54

39
43
50

15
11

39

40
46
54

42
46
54

18
12

39

11 11

PE Sample

WP-030

75.0
84.8

100.0

92.9
93.5
92.6

100.0
91.7

100.0

100.0



WP-030



pEmiO'rWf7 EVALUATION RFP'? DA'P' 6/AT/93

T ?3LLUI2N STUDY N9!Bq VP030

L.82)RA73RV: :A202

SAMPLE REPORT TRUE ACCEPTANCE VAR4TIG Pel 7R WIV:

A'4ALYTES NU4ER YIL0U! VALUE* LtmI S LI9ITS !TALUTrll

TRACE '7TALS IN 4IqROGRA'S t!P LITER:

1
2

ALUMINUM

ARSENIC

1023 1100
3535 4000

1 235

898- 1300
3370- 4570

280 225- 334

949- 12C0
3520- 4410

ACCEPTABL!
ACCzPAL!

238- 320 CUECK F3 RR3

14.1- 71.1 NOT A:"FPTkBL?
BERYLLIU" i 95.5 63.0 51.1- 74.5

CAD!IUr 1

1
2

1
2

1

r 'OmIUm

-OPPER

I R O

rRCUPY

5ANGANZS!

NICK EL

2

1
2

I-

2

1
2

LEAD

P*3 8.12 6.30- 10.3
95.5 93.9 78.3- 110

525.6
266.3

60.5
455

61.1
'1w?

491)180
416- 536
206- 275

62.0 49.2- 73.7
1460 378- 513

62.0 53.5- 6?.8
410 365- 462

U097 3800 3350- 4231
957 es') 755- 963

1.f5 0.183 .62- 1.42
3.95 2.13 1.57- 2.75

2.278 2230
240.2 221

110.3
1251

1950- 2"qft
196- 244

130 111- 10
1 30 116.0- 1!aS

75 79.2 62.7- Q7.1
UU3 053 393- 513

6.80- 9.79
82.2- 106

ACCPTABLv
A::EP!BL?

431- 521 CW!CK F)R !RR3*
214- 266 CRTCK FOP !RROu

52.1- 71.9
397- 514

55.6- 57.8
377- 45)0

A:CEP-'

1:7v*TI QL!k:-,TP7%?L

3fl6r- 412n A:Z!P'A8V
7P1- 2317 IA' A::EP'ASL

%-71Q- 1-12 NOT A::EPAQLF
1.72- 2.61 OT ICCEPA SLr

I ml '%- 7 340 NOT A:::EPrkPL7
202- 231 Cv!Zq r3q ER")

116- 145 0T k.ZEPT13t
12 0n- 142 ?(l 7:TvlL7

67.0- q2.
4i8- (198

ACCFPXSL

9ASED UP3N T4EOR!7ICAL CALtJLXATTNS, OR A RvvvRZNC? V.LUE WEN NE:ESSRY.

PAGE 1

LAB ACCREDITATION PROGRAM

JUL 91993
CAL DEPT HEALTH SERviCES



DA': 6/27/93
Pv2FlvdK4Cf FVALUATION *0"1T

wATvQ PILLU!IN STUDY 'mIuq'R i'031

.ABRATORY: :A202 ........ .--

......- --------------------------- E--C--E----C------

SAIPL! RFPORT TPUE ACCEP9 A'C VANING !OL(kl'
'ALYTES 90.g8! VLUE VpL LIIS LthIs Lrmr

TaACF METALS IN MICROGRAMS PER LITER:

23.0 14.3- 29.1
73.1 52.8- 94.6

8000 7110- 8830
15000 12700-17400

1223 1100
2 7 '.?7 24

961- 1220
2' 9- 71

16.1- 27.3
58.1- 89.3

AZCEPTA9LE
&.::ElPA ILK

7330- 8610 10T ACCEPABLE
13300-16800 OT A::EPTABLE

993- 1190 CRECK F3R TRq2'.
216- 253 CIEZK FOR 'RRID

ANTI MNY 3
Ii

3
Is

SI LIE P

'LLIUM

MD LYBD S U

STRONTIU 

TITA IU

3
11

3
14

3

3
4

111 116 719.4- 14-1
13 14.0 7.01- 20.4

3.2 2.39 1.80- 2.QS
9.0 9.75 7.0- 11.5

81.6 '0.2 70.7- !IS

'Q.3 9. C.3 5.71- 11.3

6.7 6.43 3.30- A.92
45.3 39.3 30.3- Q7.9

con 4.0 3.5- 7.Qc
52 i.0 41.4- 6mo.

63.7 66.0 51.5- 76.S

2 0 1.2 191, 1qq . 1 s

87.2- 133
8.73- 18.7

AC!PrABL!
ACCEPt PLT

1.95- 2.2 NOT A.CEPrABLE
!.25- 11.0 A 2CEPT 48L?

75.S- 113
7.29- 12.7

3.6- A.12
32.6- 15.6

::PhALT
A:!PTABLE

ACC!PTA L!
ACC!P"i RL!

3.75- 4.2? !O9? kCf-P'"Lr
43.1- 57.7 OGCFPTIL

54.7- 73.3 1::!P'19t?
Iq5- 1( e 7 -, - *)I rv,?IT

MIN7RALs 1w MILLIGRANS PER LIT!.:

PR-ONITS 3
ti

*.7Q

6.09
8.70 8.31- 9.05
6.13 5.95- 6.22

840- 9.96
5.04- '.1'3

lZCP"A9tE
A::!PTP3L!

L 23* 253 226- 271 232- 25q

(U OS/C4 A- 25 Z) 2 882 168 P19- Q16 q31- 904 ?CCPAPL?

------------------------ --------------------------------------- 
----------

BASE) POPN THEORETICAL CALCULATIONS, OR A REFSRENVE YALU! VJ"R N?:TSSkpy*

PAGE 2

iAN&DIUM

1
2

19
65.7

8863
17450

.IINC

1
2

1
2

(r-xCEprP.F 40TID)



PERF3R.ANCE FVALUATIrO4 -POnR DATE: S/22/13

VTSR V3LLJ'I7Tr STUDY VU'39v VP030

L83.RATORY: :%234

SA9PLT RFOORT TRUE ACFp ''T

A4ALY!S !4O.!3! VALUT VALUF* LIrITS LIIS !VAL0ILY',

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS IOTFD)

1
2

TDS AT 160 :

rOTAL HARDNESS
(AS CACO.3)

:&LtIUM

PAGN!SIUM

S3DIUM

POTASSIUM

1
2

100
518

1 '82.3
2 229.3

1 5.366
2 99.99

1 20.15
2 6.045

1 18.57
2 67.02

1
2

1
2T3TAL ALKAL!IITY

(AS CACO3)

CHLO'.ID

FLUORI: !

SULFATE

116
80

76.2- 166
385- 617

75.6 66.7- 84.1
225 209- 242

3.69 3.00- 4.97
83.9 73.4- Q1.2

16.1 14.0- 18.1
5.64 4.8 4- 6. 32

15.9 14.0- 17.q
65.6 59.6- 72.0

'.U76 2.6)
19.40 19.)

22.8
96.9

15.1
1716.5

2.05- 3.22
16.2- 21.9

21.1 17.2- 26.1
97.0 85.0- 109

c%.3 8.2- r9.1
173 166- 11

2.32 2.40
3.76 ".230

2.01- 2.65
1.175-C.286

e.91 a.10 6 .41 - 11.21
41.5 42.1 35.2- 4*.1

87.5- 155
414- 588

ACZZP'A L?
A C',*Epr% 8 L !

68.8- 82.0 CICW TOP !RROR

213- 238 A::P'0RLE

3.18- 4.29 NOT A::!P'%a*L
75.5- q8.1 NOT AC PTA ?L'

14.5- 17.6 NOr ACCEP!A9L'
5.03- 6.13 ACCEPT RL

14.'- 17o. NO! A:CP?AL
61.1- 70.4 A-CCEPT'SL"

2.19- 3. n'
16.9- 21.1

1 .3- 25

ACCEPTAqL?
A:C!P!P3VL

)ZCETr!A LF

10.6- 57.8 CH'C* FOR rPVo
170- 1q

2.16- 2.gq
0.10q- .272 MOT 4 ZE0'7ASL

7.1.0- 10.8
36.q- 116.5

A::FP' gLw

NuRIENTs IN mILL13RkwS PT.Q LI-32:

u.-3 5.5 1.35- 5.5i
9..2 98. 7 .30- 11.6

U.L2- 6.17
A.25- 11.2

$ BASED UPON TRZORETICAL CALCULA!IONS, OR A R"?ERENCE VAL.TE wHTN NF:ESSAPT.

?AGr 3

C-

2

I22 -



PFRFlPA!AN! FTALUA'[ON RvPORT

dAT~ P3LLU"13N StUDY NUm8!P VP03M

LAB3RkTORT: :A204
- -- - -- - -- -- -- -- -- -- -- - - --

A'!P L! RrPORT !TRU ! AC : P A RT -9' wARmrvG or-R?)RikllE

A4ALYT!S NMo 8! VALUE YALUE* LIMTTS L!IITS T PLUATON

SUTRIETS IN MILLr;evk.S PIR LI!ER:

41TRATE-SITR33EN

ORTHOPffOSPHATE

KJELDAHL-NIT'ROGE4

TDTAL PHOSPHJRUS

L
2

1
2

3
aI

3
S

33.9 34.0 27.5- 41.2
7.51 7.10 5.70- 8.43

0.96 0.830
0.151 0.090

0.692-0.961
.0617-0.122

9054 9.30 6.67- 11.5
1 i.a6 19.0 13.9- 23.1

3.12 3.20 2.35- 3.57
1.72 1.60 1.25- 1.9A

29.0- 33.7
6.03- 8.10

Ai:!P!A SL
ACCEPTABLE

0.724-0.929 CNECE FOR ERROR
.0689-0.115 NOT 1::EPTIOL!

7.26- 10.9
15.0- 22.n

2.49- 3.2
1.33- 1.85

A::!P!*A DL!
PZC!P?,A9Lr

A:C!P?A DL?
Ar-c!PrA DL!

D!MANDS IN MILLI3RAPS PER LITER:

1 1.9 21.3 12.6- 31.c
2 3 .1 35.1 23.6- U1.(:,

PCB'S IN i1CROZRA5 PE? LItEE:

PCd-AROCLOR 1232

2 t.l 2'

1 1.2)2

14.29 J.5- Q.71

1.43 0.657- 197'4

2.35- 5.22

0.811- 1.654 A :p'P- . BLr

PCPS IN OIL is FILLI:RQ.5 'ER X!L3GRA:

PCB IN OIL- 1016/1242 1 1Q.#U 7.92- 24.7 P:CE!)".DLr

-7 BASED UPON THEORETICAL CALCULATIONS, OR A DFF!R!RCW V'LUF VRN NF:ES!%Ry.

PAGE 4

14.0- 2P.2
26.M.- qi.l

DATpo. 5/21/13

ICCrPTAkgLF

A T nL 7

PZ6-AROCLOR 1315/1242

21.5 5.14- 17.6



P Rl k1 ' E I ALUATI3)I R"O)qT

WATER POLLUtI2N STUDY NUoBEr 'P030

DAT': 5/22/93

LABORATORY: CA204

SAIPLE RFVORT tRUE kCCEPAV!

ANALYTES "U"EQ VALtJ ZVkLU !* LIIT!S
LwARITNW RL11G? P'?T3RwIOC!

'VA LUk?!f0W

PC3#S IN OIL I.I MILLISRAIS PER KILOGRAM:

PCs IN OIL- 1260 2 32.5 36.6 7.82- 57.9 14.2-- 51.4 A::EPTIBL!

PESTICIDES I MICROGRAMS PER LITER:

CHLORDAW S

ALDRI4

DIELDRIN

3
13

I.

2

1
2

2

1
2

1
2

1

1

I.

HEPTACHLOR

PgAdL3ER Epar3II3

0.919 0.964 0.469- 1.32
8.923 9.49 5.38- 12.4

0.575- 1.21
6.26- 11.5

0.124 3.159 .)344-3.21% .0572-0.141
0. 329 %1. 44 .3957-1.577 'o.156-0.517

0.106
0.474

0.121 .3572-0.163
0.553 3.270-0.750

f.13 0.216 .2e53-3.317
0.552 C'.626 3.334-0.965

0.1 7 ".131 .0562-(1.171

3. 391 1.415 0. 422i-^.0

0.17) :.li6 . 6 2 S- '.2* 2
1.474 .576 3.252-1.P44

0.139 n.157 .038-1.721
0.407 !.514 3.132-1.715

C.P76 27 .27-.l2
0.312 0.375 0.139-0.513

.0704-0.150
0.330-0.690

0.115-0.21S
C .4'-0- f.799

.07m6-0.157
.219-N.619

.445-0 257
0.325-1.770

.07C6-0.19
0.247-0.643

0.229-0.473

ACCEPTA8LF

A:CEPTABL'

ACCEP'AXL!

AMCPOABLE
A:C!P?' RL!

A::!P7A BL!

A C'PABLEA:: FP' '

A':C!A)').9

A:CEP'k8LT
ACCEP'R8L!

A::EP'ABL?

VOLATILE HALOCARBONS IN ICRCGRAAS PER LITEP:

1.2 DI:HLOR0ETHANE 1 47.31
2 1 0 . lq

iq., 59.2
P.11- 12-.

k.!7!P'lQL'
A TC7Z AlLt

PASED UPON THEORETICAL CALCULATIONS, OR A RFERENCE VALUE WHEN WFCESSADY.

PAGE 5

413.6 34.5- 52.!
10.2 7.26- 1?.9



PW 7R LAWT E ~TLUATI N r P30t

VAT~ D)0LLUTI)9 STUDY VJW3ER WP3

DATE: S/22/43

LA.oRAroRY: CA20%

ANA LYT !.

SkPL! Rc*P)RT TRUE ACCEPTAC? WA RN!N

NUMS!R VaLUE VALUE* LIMITS LrMTTS

- -- -- -- - - -- -- -- - - -- -- -- - - -- -- -- - - -- -- -- - - -- -- --

PE RLORAI'C

--- A-- --- ---

TOLArIL! HALOCARBDNS P1 "r200l*%3 Pwi LTT%:

CHLOROFORM

1,1,1 TRICHLDROETHAEE

TRI:HL:RDET'-NE

1
2

1
2

2

1
2

2

2

12

2

AR9ONTETRACHLORfDE

TETRACHLOROTT4ETE

CI F0MOCLCOET 4A NE

1
2

- LDX93NZE Z

14.66%
13.36

47*74
9. D9

31 .41
q.512

23 .46
12.81

45.7 31.6- 59.5
13.8 9.42- 18.0

52.0 32.3- 67.9
9.34 5.56- 12.6

3?.9 25.8- 40.1
0.11 6.52- 13.0

46.3 29.g- 63.7
13.5 8.93- 13.2

46.69 57.2
1.33 15.2

39.7- 71.9
10.9- 21.1

51.52 U9.5 34.2- 62.3
3.35C 7.75 4.88- ''.5

u9.53
14.67

65.4 
13.5 '~L

140.51
12. 73

4 ?.24 31'.0- 54.14
16.2 1' .19- 21.95

53.7 33.5- 73.7
11.9 6.4?- 17.1

37.3 24.1- 53.?
.77 L.21- 1?.5

143.2 31. 8- 55.-
12.9 8.99- 15e7

35.1- 56.0
10.5- 16.9

36.8- 63.4
6.46- 11.7

29.6- 45.2
7.34- 12.2

34.1- 50.4
10.1- 17.0

43.8- 67.8
12.2- 19.8

31.3- 61.5
5.59- q. P6

33.1- 51.3
1?.2- 21.2

31.5- 6.6
7.A3- 15.7

2.7- 49.6
S.39- l?.3

33.9- 51.Q
9.47- 15o7

A:CCFPTkgL!
ACCZPTALT

A1EPTISLE
&: CPTABLT

ACCEPT48L'
ACCEPTo Lr

ACCEPT9L!
A::EPTABL!

A:CEPR8L!

AC::!PA9Lv

A CCEPI RLP

A 0'O~ 19L

A::!P kIL7

A !EPTABL

CC!P'A8LE
k=!EP'9L'

h:Z!PTABL?

VDLATILE ARDMATICS Iq 4IC3OSFAIS PEP LITT :

1 1.962 1".3 7.34- 13.4
2 49.35 5% .1 37.7- 70.9

8.11- 12.6
41.9- 65.6

ACCEP-A!L7
A CCPTA3LE

9 BASED UPON THEORETICAL CALCUL.TIONS, OR A gvrERENCE VALUE WHEW NECESSARY.

PAGE 6

e!NZEN-:

r.E-7YL!:N! CHLORIPE



pt'07)F 7V A LU% TIrn

w' ?LL Ty u p y v U-B 3N

.ABORATORT: Ck2--4 .

IALYT7 NO'' D LUc V L E' LIMI , LT PTTS Y ALU T1'

YOLATILE ARoPATI:3 IN uIUoGRAns P!? LITTO:

-THI LBENZ? %

rMLU!N!

, 2-DICHLU?03 EZ ENE

1,3-DICH LOi39NZ- SE

1, U-DICHLOROBENZE !

1 11 11
2 44.51

1 12. 40
2 27. 30

- a4 5
lU7.9 e

8 .722
2 42.70

2 5_ 3 4

i 3 7.71- 14.7
52.4 36.2- 6*.5

13.9 9.16- 17.7
33.0 2U.0- 43.1

12.1 0.47- 1.S.4
52 . 36.1- , .0

0.43 6.17- 12.1
47 1 33.6- S!*2

11.7 7.95- 1q.2
58.i 39.1- 76.5

P.61- 13.9
40.3- 64.4

10.9- 16.7
26.4- 40.7

1.37- 14.5
als.M_- 52.5

6.92- 11.4
37.2- 57.6

p.86- 14.2
43.9- 71.7

A CEP!'ILT
A ::PTAB L'

ACEPTStL

UZTEPM-BLT

P. : : FP 11 ~L
A2z!P" BL
A:: p' L

.IS ELLAF 70US. Pk C'"TEFS:

rjfAL :TA1DE
(IN "G/L)

-FIL 2.=.=LERFSIDI

CIL AND ;RFASE
(IN !oGf/L)

?TTAL ?HT-NOLrCS
(11; 'G/L)

3.
2

2

.21 . 4 . 3 - .3

4 3u. 7- 4c.

3a*b 33.n 2u.f- 314.5

21.7 -23 0 l .u *.

, -a .Iu

.1S2-%*316
on'332-(.15R

');o^- 43.0
25.3- 33.2

. - 2A.3

1.167-A.-014
071 .29-.(457
025-".457

A:'-rP-a tL

A::'?' 9L'

- 1 1.65 1.723 :.64 7.FP0.294l5 .92A Lr

r3rAL RESIDUL 0 FLS6R *.- NOT ACC5P'5ut72
(N9 " afL) 2 C.3" - * 5%~ '!22''O C~~~

--------------------------------------------------------------------------------------------------------
. sr . 2 C Inscc A -771VV' v I n:- von v~ m Y

9ASFD UPON ~O~TC' PAG27 (A PA

PAGT 7 (LAST PE?,)

nT.) / a I



TMA/ARLI
THERMO ANALYTICAL

WATER POLLUTION STUDY
WP-031

quality environmental services'



BORATORT: CA204
------------------

TES
-----------------

WATER POLLUTION STUD! NUMBER WP031

SAMPLE REPORT TRUE ACCEPTANCE

NUMBER VALUE VALUE* LIMITS
WARNING
LIMITS

PERFORMANCE
EVALUATION

TRACE METALS IN MICROGRAMS PER LITER:

UMINUM

SEN IC

RYLLIUMN

%DMIUM

)BALT

iROMIUM

-PP ER

1
2

L
2

1
2

1
2

1
2

1
2

1
2

2

1
2

1
2

1
2

ERCURY

LNGA NESE

ICKEL

720
138

508
79

681
140

492
74.3

448 461
232 240

169.7
63.5

951.4
57.2

786.9
24.6

585.2
16.9

550- 784
107- 182

408- 587
56.7- 92.9

382- 533
198- 278

165 138- 194
61.0 50.8- 72.0

880
53.8

730
23.4

775- 980
45.4- 61.9

604- 843
17.4- 29.0

601 524- 657
18.7 13.6- 24.1

57.86 58.0
1204 1100

13.66 9.38
9.58 6.67

647 600
79.2 73.5

945.4
374.8

860
340

43.5- 72.5
950- 1270

7.31- 11.9
5.00- 8.48

536- 660
64.0- 82.7

766- 952
296- 383

579- 755
117- 173

430- 565
61.2- 88.4

401- 514
208- 268

145- 187
53.5- 69.4

801- 954
47.5- 59.8

634- 813
18.9- 27.6

541- 640
14.9- 22.8

47.2- 68.8
991- 1230

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTA8L E

ACCEPTA.BLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
A::EPTABLE

ACCEPTABLE
ACCEPTABLE

7.89- 11.3 NOT ACCEPTABLE
5.44- 8.04 NOT ACCEPTABL'E

551- 644 CHECK FOR ERROR

66.4- 80.4 ACCEPTABLE

789- 928 CHECK F3R ERROR
307- 372 CHECK FOR ERROR

1200 1060- 1350
738 636- 833

1100- 1310
661- 809

ACCEPT ABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSART.

PAGE 1

LAB ACCREDITATION PROGRAM

CAL DEPT HEALTH SE'-'CES

EAD 1
2

1112
686



WATER POLLUTION STODI NUMBER VP031

.ABORArORY: CA204

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE

.1 rTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

----------------------------------------------------------------- ---------------------

TRACE METALS IN MICROGRAMS PER LITER:

,ELEhIUM

AhADIIUN

kNTIMONY

SILVER

1
2

1
2

1
2

3
4

3
4

3
4

3
4

3
4

3
4.

rHALLIUM

I0LY80ENU

ST. NTIUM

TITANIUM

2540
390

997
178.9

862.7
45.9

228
387

940
170

156- 277
268- 486

832- 1040
146- 188

842 737- 47
46.3 37.5- 56.1

100.9 94.5
194.3 189

56.4- 119
108- 244

85.3 73.9 60.6- 86.8
25.5 25.8 21.1- 30.4

60.8
503

62.8
539

171- 262
296- 459

860- 1020
151- 183

763- 921
39.8- 53.7

64.3- 111
125- 227

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

63.9- 83.5 CHECE FOR ERROR
22.2- 29.2 ACCEPTABLE

47.0- 77.3 50.8- 73.4
421- 643 450- 615

25.0 24.5 18.6- 30.6
83..4' 81.6 64.4- 95.0

30 19.1 14.4- 23.3
82 73.4 62.0- 84.5

130
43.2

130
43.0

109- 151
34.0- 53.4

20.2- 29.0
68.3- 91.1

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

15.5- 22.1 NOT ACCEPTABLE
64.9- 81.5 CHECK FOR ERROR

114- 145
36.5- 50.9

ACCEPTABLE
ACCEPTABLE

MINERALS IN MILLI.ZRAMS PER LITER: (EXCEPT AS NOTED)

PH-UNITS

SPEC. CONO.
(UMHOS/Cl AT 25 C)

3
4

1
2

9.52 9.50 9.19- 9.75
4.69 4.70 4.62- 4.77

904
388

899
398

840- 980
368- 435

9.26- 9.68
4.64- 4.75

857- 963
377- 427

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

z BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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WATER POLLUTION STUDY NUMBER WP031

BORATORY: CA204
.----..-.....----.-.---------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE

NUMBER VALUE VALUE* LIMITS

MINERALS IN MILLIGRAMS PER LITER:

WARNING
LIMITS

PERFORMANCE
EVALUATION

(EXCEPT AS NOTED)

-S AT 180 C

>TAL HARDNESS
kS CAC03)

\LCIUd

kGNESIUM

1
2

1
2

I.
2

1
2

L
2

1
2

1
2

1
2

)DIU-1

OTASSIUM

OTAL ALKALINITY
A, CACO3)

n, .IDE

LUORIDE

ULFATE

1
2

1
2

508
208

269.5
56.9

577
223

279
57.4

396- 759
168- 284

236- 307
51.2- 63.8

121 110 87.4- 126
7.92 7.00 5.95- 8.19

1.01 0.960 0.771- 1.18
10.31 9.70 8.38- 11.0

63.20
28.2

61.7 56.2- 67.8
26.3 23..6- 29.2

7.25 7.50 6.39- 8.81
(44.8 40.0 34.5- 45.6

119 120
11.4 11.0

237
41.9

106- 133
7.85- 15.3

199 183- 213
41.2 36.5- 45.4

3.34 3.30
0.45 0.380

13.54
90.9

2.83- 3.77
0.319-0.457

14.0 10.8- 16.8
92.0 78.1- 105

441- 713
183- 269

245- 298
52.8- 62.2

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

92.2- 121 ACCEPTABLE
6.23- 7.91 CHECK FOR ERROR

0.822- 1.13
8.71- 10.6

57.6- 66.3
24.3- 28.5

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

6.70- 8.50 ACCEPTABLE
35.9- 44.2 CHECK FOR ERROR

109- 130
8.77- 14.3

ACCEPTABLE
ACCEPTAB-LE

187- 210 NOT ACCEPTABLE
37.6- 44.3 ACCEPTABLE

2.95- 3.65
0.336-0.439

11.5- 16.0
81.5- 102

ACCEPTABLE
CHECK FOR ERROR

ACCEPTABLE
ACCEPTABLE

NUTRIENTS IN MILLIGRASS PER LITER:

.iMONIA-NITROGEN 1
2

7.15 7.70
0.66 0.730

6.10- 9.16
0.491-0.982

6.47- 8.79
0.550-0.923

ACCEPTABLE
ACCEPTABLE

BASED UPON THECRETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARl.

PAGE 3
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WATER POLLUTION STUDY NUMBER WPO31

ABORATORT: CA204

SAMPLE REPCRT TRUe ACCEPTANCE WARNING PERFORMANCE

NUMBER VALUE VALUE* LIhITS LIMITS EVALUATION

----------------------- ----------------------------------------------------------

NUTRIENTS IN MILLIGRAMS PER LITER:

.ITRATE-NITHOGEN

IRTHOPHOSPLATE

(JELDABL-NITROGEN

rOTAL PHOSPHORUS

0.52 0.520
10.59 11.0

0.378-0.658
8.84- 13.0

0.14 0.150 0.114-0.187
3.82 4.10 3.48- 4.68

4.20 14.0
0.81 0.710

6.8 7.40
0.46 0.490

10.3- 17.1
0.226- 1.32

5.57- 8.05
0.341-0.569

0.412-0.625
9.34- 12.5

0.122-0. 178
3.62- 4.54

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

11.1- 16.3 NOT ACCEPTABLE
0.357- 1.19 ACCEPTABLE

5.86- 7.75
0.369-0.542

ACCEPTABLE
ACCEPTABLE

DEMAND.S IN MILLIGRAMS PER LITER:

I
2

67.3
201

70.8 52.4- 84.6

207 163- 230

PCB'S IN MICROGRAMS PER LITER:

1PC.-AROCLOR 1254

PCB-AROCLCR 1260 2

1.74 1.87 0.988- 2.71

4.55 4.63 2.79- 5.96

56.5- 80.5
172- 221

1.21- 2.49

3.19- 5.56

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

PCB'S IN OIL IN MILLIGRAMS PEk KILOGRAM:

PCB IN OIL- 1016/124 2 2 30.43 35.3 8.02- 46.6 13.0- 41.6 ACCEPTABLE

-BASED UPON THEORETICAL CALCULATIONS, CR A REFERENCE VALUE NHEN NECESSARY.

PAGE 4
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WATER POLLUTION STUDY NUMbER WP031

\BORATORY: CA204
...----...-------

TES
-------- --------

SAMPLE REPORT TRUE ACCEPTANCE

NUMBER VALUE VALUE* LIMITS
-------------------------

WARNI N
LIMITS

PERFORMANCE
EVALUATION

PCB@S IN OIL IN MILLIGRAMS PER KILOGRAM:

8 IN OIL- 1254 1 39.27 43.9 13.5- 61.8 19.8- 55.5 ACCEPTABLE

PESTICIDES IN MICROGRAMS PER LITER:

iLORDANE

.DRIN

IELDRIN

DD

DE

r

iEPTACHLOR

3
4

1
2

1
2

1
2

1
2

1
2

I.
2

EPTACHLOR EPOXIDE 1
2

7.92 8.21 4.91- 9.72
2.23 2.21 1.07- 2.77

0.48 0.539 0.122-0.754
0.07 0.086 .0171-0.121

0.53 0.475 0.203-0.710
0.18 0.173 .0861-0.239

0.86 0.866 0.433- 1.15
0.17 0.202 .0956-0.268

0.45 0.539 0.235-0.756
0.14 0.173 .0788-0.236

0.79 0.796 0.362- 1.06
0.13 0.142 .0570-0.216

0.61 0.669 0.187-1.918
0.20 0.216 .0756-0.269

0.43 0.478 0.260-0.640
0.16 0.174 .0858-0.235

5.52- 9.11
1.29- 2.56

0.202-0.674
.0303-0.108

0.267-0.645
0.106-0.219

0.524- 1.06
0.117-0.246

0.301-0.690
.0989-0. 216

0.450-0.972
.0772-0.196

0.279-0.825
0.100-0.245

0.308-0.592
0.105-0.216

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPrABLE

ACCEPTABLE
ACCEPTABLE

VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:

-02 DICHLOROETHANE 1 11.82
2 44.45

15.1 10.2- 20.4
55.8 36.2- 73.4

11.5- 19.1
40.9- 68.7

ACCEPTABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, 08 A REFERENCE VALUE WHEN NE'JESSAKT~.
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WATER POLLUTION STUDY hUM8ER wP031

,bJRATORT: cA204
--------------------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE

NUMBER VALUE VALUE* LIMITS LIm ITS
PERFORMANCE
EVALUATION

VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:

iLOROFORM 1
2

,1,1 TRICHLOROETHANE

.ICHLOROETHENE

AhBONTETRACHLORIDE

ETRAC HLOROETHEN E

ROMODICHLOROMETHANE

IBROMOCHLOROMETHANE

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

RU..0FORM

ETHYLENE CHLORIDE

HLOROBENZENE 1
2

9.89 11.8
49.80 64.4

9.87 13.4
24.68 37.8

4.87
42.64

7.85- 15.9
38.3- 86.7

8.68- 18.2
22.7- 50.0

7.57 5.10- 10.3
62.7 38.6- 80.5

10.22 16.4
22.67 37.1

10.9- 22.2
23.0- 50.1

5.96 9.24 6.08- 12.5
34.64 51.3 31.2- 66.7

8.88
31.83

9.21
46.18

10.8 7.33- 14.2
38.1 24.9- 53.6

13.,1 8.48- 17.0
58.1 34.1- 80.2

10.10 14.5 7.45- 20.0
33.82 42.3 25.5- 59.9

8.35 10.6 b.59- 16.1
41.07 54.1 30.7- 76.5

12.15 16.0 11.4- 20.1.
48.33 63.7 41.3- 79.8

8.86- 14.8
44.4- 80.6

ACCEPTABLE
ACCEPTABLE

9.89- 17.0 CHECK FOR ERROR
26.2- 46.6 CHECK FOR ERROR

5.75- 9.62 NOT ACCEPTABLE
43.9- 75.2 CHECK FOR ERROR

12.3- 20.8 NOT ACCEPTABLE
26.4- 46.6 NOT ACCEPTABLE

6.89- 11.7 NOT ACCEPTABLE
35.7- 62.2 CHECK FOR ERROR

8.21- 13.3
28.5- 50.0

ACCEPTABLE
ACCEPTABLE

9.55- 15.9 CHECK FOR ERROR
39.9- 74.4 ACCEPTABLE

9.04- 18.4
29.9- 55.6

7.79- 14.9
36.5- 70.7

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

12.5- 19.0 CHECK FOR ERROR

46.2- 74.9 AZCEPTABLE

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

1 29.90 40.1 25.7- 56.0

2 5.89 8.25 5.24- 11.6
29.5- 52.2 ACCEPTABLE
6.04- 10.8 CHECK FOR ERROR

EASED UPON THEORETICAL CALCULATIONS, OH A REFERENCE VALUE WHEN NECESSART.

TES

ENZENE
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WATER POLLUTION STUDY NmuiER VP031

kbOkATOR!: CA204
----------------------

SAlP

TES mNMB
LE HEPORT TRUE A

ER VALUE VALUE*
--- - - -- - - - -

CCEPTANCE
LIMITS_

WARNING * PERFORMANCE
LIMITS EVALUATION

VOLATILE AROMATICS IN MICROGhAMS PER LITER:

1 52.64
2 9.70

OLUENE

, 2-DICH LOROBENZENE

, 3-DICHLCROBENZENE

,4-DICHLORODENZENE

1
2

1
2

1
2

2

66.9 36.0- 94.3
14.0 9.26- 19.0

38.26 49.2 30.2- 65.2
6.75 9.51 6.09- 12.8

58.2 65.5 32.7- 93.9

7.96 8.88 5.85- 11.7

4.3
14.15

47.9 29.4- 61.7
16.6 11.6- 21.1

55.2 62.5 34.4- 85.8

10.52 12.14 7.49- 17.8

43.4- 86.9 ACCEPTABLE
10.5- 17.8 CHECK TOR ERROR

34.6- 60.8 ACCEPTABLE
6.93- 11.9 CHECK FOR ERROR

40.5- 86.2
6.59- 11.0

33.5- 57.6
12.9- 19.9

41.0- 79.3
8.79- 16.5

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

MISCELLANEOUS PARAMETERS:

rOTAL CYANIDE
~IN MG/L)

yILTERAdLE RESIDUE
U, MG/L)

AL AND GREASE
(IN MG/L)

3TAL. PHENOLICS
(IN S MCIL)

1
2

1
2

1
2

1
2

0.86
0.16

C.860 3.598- 1.15

0.160 0.102-0.208

56.8 61.- 47.7- 64.6

8C.1 63.0 62.8- 91.3

13.3 8.30 3.07- 12.2

52.9 48.4 33.7- 56.0

0.6
3.16

.595 0.312-0.878
3.13 1.66- 4.60

0.668- 1.08
0.116-0.194

U9.8- 62.5
66.4- 87.8

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

4.22- 11.0 NOT ACCEPTABLE

36.5- 53.2 ACCEPTABLE

0.384-0.805
2.04- 4.23

ACCEPTABLE
ACCEPTABLE

rOTAL RESIDUAL CHLORINE 1 3.72 3.70 3.06- 4.52 3.25- 4.32 ACCEPTABLE

(IN IG/DL) 2 1.33 1.50 1.09- 1.77 1.18- 1.68 ACCEPTABLE

-----------------------------------------------------------------------------------

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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TMA
'AumFhA CORRECTIVE ACTION 'ST

CAR No. Cf 4-62, Issue Date P Pa -of

1. To: *Bm 1Departmect: FA.'bPPJ4AnnT7

2. Corrective action is ire d~ for (descrion of problem/item):(YJ r' b , c M i l

N ~A~iA 9 j I~ TA- e CAxt i /1 TA4

3. Reference

4. Requestor P M 4 K Title (2CQ NA2

5. Completion of items 6 through 10 are due by

6. 10 CFR Part 21 Applies: YES NO

7 R t caue fnroblem e4-CR

8.

oo C pC _ I A ± ^a C

(1- ? a,

Proposed corrective action M-,-zO W1hU~C ~

fA) F. bi I en,~- I A,- 6rtJ A (54 ,

9. Proposed action completion date q

10. Depadment Representative Date -

11. Corrective action proposed acceptable: NO

12. Signature Date_____

13. Completion of items 14 through 17 due by:

14. A tual corrective action taken W ? * -!g

6e44A-1 y-1(A'A :D fkt6 V-- CD" L>C',E ;t=&QA \J

15. AKn taken to assess impact on program or technical data +
o-_. A,, V. n A i" -. I . -k. (--a I ,G-

16. Action taken to prevent recufep

17. Signature A itr rw Date q4

18. Implementation verified by: Date

19. Manager review Date

20. Q.A. final review (CAR closed) Date

qualiry environmental services
Form QAP 01.2, M91093



MACALIFOR.NIA CORRECTIVE ACTIOrEQ T';T TMA

CAR No. ('!A Rl9- 4-03 Issue Date APap- of

1. To: IN Y L rYL Department: WET Chen t bTr Y
2. Corrective action is required for (description of problem lft:-\2t(( ba re-5c5&4E5 ( A gr

n / d j2na)%P ri rf CIA A/n- A-c-7W T

3. Reference Tf17R-4LJ/ (5 )n 1 yMFk'Te e ( p.2

4. Requestor RAz FaeT a2 47iJA Title (n 0- CnQQ3!)1,IJff-Mi2

5. Completion of items 6 through 10 are due by Zi7/I4
6. 10 CFR Part 21 Applies: YES NO

7. Root cause of problem -y z A/ ,

8. Proposed corrective action -

9. Proposed action completion date

10. Department Representative /94 /ato
11. Corrective action pro acceptable: YES NO

12. Signature Date

13. Completion of items 14 through 17 ue by:

14. Actual corrective action taken

15. Action taken to assess impact on program or technical data

16. Action taken to prevent recurrence A

17. Signature Date

18. Implementation verified by: - Date 4

19. Manager review Date

20. Q.A. final review (CAR closed) -_Date

Founi QAPn..2 O9-1O)93 qualiry environental servWCes



TMA/California CORRECTIVE ACTION REQUEST
Additional Responses

CAR No. CARA-94-03 Issue Date: February 7, 1994

Item 7: Root Cause of Problem:

TKN the old distillation apparatus produced results that were inconsistent. The
same PE sample (Tai Kai) was run but with this apparatus and acceptable result
were obtained.

Dilution of this sample for chloride was not accurately performed. The undiluted
sample run and chloride was found at 200 ppm which is within acceptance limits.

the rerun of the sample, which was diluted prior to analysis, fell outside of
acceptance limits.

Oil and Grease: contamination is suspected from the water used
sample, or from the reagents or the glassware.

Item 8: Proposed corrective action:

The following corrective actions are proposed:

For TKN:

1) Use the new distillation apparatus.

to prepare the

For chloride:

1) Retrain analyst in proper dilution techniques and purchase a
micropipettor to assure dilution are always consistent.

Oil and Grease:

1) Analyze freon 113 and DI system water for contamination.

2) Install a carbon polishing unit in the WC water system.



Item 14 Actual corrective action taken

The following corrective actions have been completed:

TKN
1) The TKN distillation apparatus is now used to distill all TKN samples.

Chloride
2) Automated pipettor has been ordered.

The analyst has been instructed regarding dilution techniques.

Oil and Grease
3) Freon lot BF066 and the new DI water system were analyzed and found to

contribute no contaminations to the O/G analysis. The LCS shows no
negative bias.

Item 15 Affect on technical data

1) Based on the evaluation of the PE results, reported TKN results performed
using the old distillation apparatus may have produced result with a
negative bias. This bias would varied from sample to sample.

2) Based on the evaluation of the PE results, reported chloride results in the
concentration range of the PE sample may be up to 20% higher than the
true concentration in the sample.

3) Oil and grease samples run prior to the installation of the Dl system could
show positive bias of around 5 mg/L.



C.'MA/CA11FORTA CORRECTIVE ACTIO EQUEST TMA

CAR No. O A-q-04 Issue Date - ge..of

1. To: \.A rr AMu-, Department: ( A /-A $$

2. Corrective action is required for (description of problem/item): I )Y

3. Reference r (j 7- -

4. Requestor -Z + k Title 0) A ) ;z

5. Completion of items 6 through 10 are due by z 4

6. 10 CFR Part 21 Applies: YES NO

7. Root ceum of problem x &.di-n

8Pronoed creive a"ton £ZL(-e 'J~t~AALi2",&L~. ~i

r.1- = ,:-, : &d

9. Proposed action completion date L ad -f

10. Department Represecitative 4<,- % r4 A Date 7

11. Corrective action proposed ble- YES _ _

12. Signature Da e 0

13. Completion Of/tems 14 d gh 17 due by:,

14. Actual corrective action tae& =.en6 ~ze 9 n'

15. Action taken to assess impact on program or technical data

16. Ac ion take to prevent recugence

17. Signature - Date-,4 7 7 1/=

18. Implementatio erified by: Date 4

19. Manager review 4);d^ Date

20. Q.A. final review (CAR closed) 4__Date _________

Fam QAP.OS.2. 0961l0.t

.

m



TMAF/ NomA CORRECTIVE ACTION REQU. TMA

CAR No. I(ssuA 5 Ie Date / 4 Page - of__

1. To: __ __ _Department: 1272TI g

2. rrective action is required for (descripti of problem/it"): L7,4L n o r

3. Reference _T/MdI A 44Lli . 1- Z -Z

4. Requestor X2P /i E-x Title (2-A

5. Completion of items 6 through 10 are due by Z&1

6. 10 CFR Part 21 Applies: YES NO

7. Root cause 9f problem

9. Proposed action completion date

10. Department Representative avi Dae

11. Corrective action pro sed acceptable: 0-

12. Signature Date

13. Completion of items 14 through 17 due by:

14. Actual corrective action taken gt 1 4 ".- A AA a-A (L45df 0'7-A

15. Action taken to assess impact on Oram or technical data _MVU

16. Action ae to peent recu

17. Signature O Da--

l15eIrAI Ti

18. Implementation verified by: - i Date / 4

19. Manager review Date

20. Q.A. final review (CAR closed) Date

Form QAFP.W2. M 10-" quality environnental services



ADDENDUM CARA-94-05 METALS

#7 ROOT CAUSE OF PROBLEM:
SAMPLES WERE DIGESTED USING 50 ML OF SAMPLE INSTEAD OF 100 ML FOR

LIQUID SAMPLES. THE SAMPLES WERE THEN ANALYZED BY THE AA OPERATOR

AND CALCULATED AS IF THEY HAD BEEN TAKEN TO 100 ML FINAL VOLUME.
THE STANDARDS USE FOR THE CALIBRATION CURVE WERE NOT DIGESTED BUT

WERE PREPARED AT THE BENCH BEFORE ANALYSIS. THE EXTRACTION ANALYST
DID NOT COMPLETE THE SAMPLES FOR THE INSTRUMENTATION ANALYSIS AND
THE AA OPERATOR DID NOT TAKE INTO ACCOUNT THAT THE VOLUMES WERE

INCORRECT.

#8 PROPOSED CORRECTIVE ACTION:
NEW SOP'S HAVE BEEN WRITTEN AND ARE BEING PUT INTO PLACE IN THE ARLI
SYSTEM. A NEW EXTRACTION ANALYST IS BEING TRAINED ACCORDING TO THE

NEW SOP. THE SAMPLES AND STANDARDS ARE BEING DIGESTED WITH 100ML
(FOR LIQUID SAMPLES) INITIAL VOLUME AND ARE BEING TAKEN TO THE POINT

OF THE INSTRUMENTATION ANALYSIS BY THE EXTRACTION PERSONNEL. THE
EXTRACTION DEPT. WILL BE DOING THE COMPLETE ANALYSIS RATHER THAN
ONLY THE DIGESTIONS AS THE TRAINING PROCEEDS. THE AA OPERATOR HAS

BEEN REPRIMANDED FOR NOT FOLLOWING THROUGH AND CALCULATING THE
SAMPLES INCORRECTLY.

#15 MERCURY RESULTS HAVE BEEN AFFECTED BY 25-35% ERROR ON THE HIGH

SIDE.

MANAGER REVIEW DATE

8-15-94 BJS



MA/ARLI
becrm o AnaJb1.ksI Inc.

CORRECTIVE ACTION REQUEST FORM

1. Department: Metals Report No.:

2. Attention: Robert Ferguson Reply By:

3. Auditor: Robert Mazurek Date:

4. Observation:
Within the last two years Performance Evaluation samples for mercwuy have had continual unacceptable results

for mercury. These PE rounds are listed below

1) WS-028 (High result) 5) WP-026 (High result)
2) WS-030 (Acceptable) 6) WP-027 (High result)
3) WS-030 (High result) 7) WP-028 (High result)
4) WS-031 (High result) 8) WP-029 (High result)

5. Recommendation:

1) Determine why past corrective actions have failed to identify and correct the root cause of the unacceptable

PE result.

2) Review mercury procedure step by step identify and record steps where mercury contamination or loss can

occur. Determine if contamination is being introduced at this step and make appropriate corrective actions.

3) Successful corrective actions shall result in method and reagent blanks that are free of contamination and

blank spike samples (spiking level at 10 times the IDL) recoveries within 80 to 120 percent.

4) Verify the corrective action by analyzing blind performance evaluation samples and obtaining acceptable

results.

6. Corrective Action Reply:

7. Date Action Will Be Completed: 4

8. Signature of Department Representative: Date: e



9. Evaluation of Corrective Action Response:

CA, C&r&vd ox& CqIRi-q 0 5

Acceptable Not Acceptable Other

10. Quality Assurance Auditor. ZA /t Date:

11. Corrective Action Complete: , - 4 -C S

Verified By: Date:

cc Dave Kohlenberger

Form.164-i.Rr 2. a a2/7F



Corrective Action Reply CARA-93-11

1 & 2) A complete review of Mercury analyses has been performed. The following
items appear to be the root cause of the consistently high results.

a. The cleaning of glassware was not performed by SW-846 protocol. In

particular, the HCI rinse was not performed.

b. The heating schedule and temperature in sample preparation has not

been strictly adhered to.

c. The hot plate temperature was not verified to be 95*C.

d. A preliminary run method reagent was not performed to confirm the

absence of organics that could absorb at the Hg wavelength.

3) To correct these difficulties, the following steps are being taken:

a. The correct cleaning procedure is now being performed routinely.

b. The hot plate was not able to reach 95*C, and therefore was repaired.

Calibration was performed after the repair using a NIST thermometer

in an equal volume of silicone oil.

c. A Hg-4 Mercury analyzer is currently being set up to measure

Mercury. It is expected to be in operation by August 27, 1993 at

which time the blank check and blank spike samples will be run.

These actions should be completed by September 10, 1993.
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6. 10 CFR Part 21 Applies: YES NO

7. Root cause of probl
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8. Proposed corrective action r

9. Proposed action completion date 7d 2

10. Department Representative . Date

11. Corrective action proposed acceptable: YES Y NO
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13. Completion of items 14 through 17 due by:

14. Actual corrective action taken _t_/e; 'Ili CIA1. . 5 x

W 4 Mftfse.; [rn'b / -e n-

15. Action taken to assess impact on program or technical data i/ ma P / r < c
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CAR No.' - lsue Date Page _ of

1. To: j r-n Department:

2. Corrective action is required r pescrption of problem/item):

3. Reference 2A)

4. Requestor f?9- - - Titl b

S. Completion of item 6 through 10 a due by

6. 10 CFR Part 21 Applies: YES __ N

7. Root cause of problem r)) O(Y h/ 0,jnM t2

8. Proposed rrec actioG _-i. 5 f)AeUL p W U ) bk eg 9

9. Proposed action completion date _ _______

10. Department Representative Date

11. Corrective action acceptable: YES NO

12. Signature Date _ _ _ _

13. Completion of items 14 througb 17 due by:

14 ctuao taken
4-V Izaf Khr ~

15. Action taken to assss impact on program or technical data P

16. Ac on taken to pre I recurrence

17. Signature Date

18. Implementation verified 01 Date/4A

19. Manager review -atDa -2

20. Q.A. final review (CAR closed) .Date

r QA?4OIU.2 \ -quahIty environmental sovicia
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PEkFOkmACE EVALUATION REPOAT DATE: 2/10/94

dATEK SUPPLY STUDY NUmtiEa 45033

L j3ATORY CA204

SAMPLE REPODTLV rRUr ACCEPTANCE PERFORMA4CE

ANALYTi A LY VALE VALU 6 LIA ITS EVALUkTINS

TAACi b;TAL5 IS ILCROGRA.i PLH LLTca:

ALUMLNJM 1 144 t 140%) 1260- 1510 ACCEPTA8LE

ANTLION.Y 2 50 .0 40.4 34.2- 63.6 ACCSPTA9LE

A SI c 1 43.4 39.5 33.1- 45.1 ACCEPTA3LE

dAR1uMl 2 177') 1000 1530- 2070 AZ.'.PTA3LE

tERYLLIUM 1 j.. 9.01 7.71- 10.4 ACCEPTABLE

ri0 2 1t3o 1700 1500- 1990 ACCEPTABLE

CADMIU.1 (41.0 4 9.) 39.2- 58. ACCEPTABLE

:AROIIUM I 1b9.1 159 135- 183 ACCEPTA9LE

COPPER 1 1db7 1900 1710- 2090 ACCEPTABLE

LEA) 1 80.4 78.7 55.1- 102 ACCEPTABLE

5ANGANESE 1 69.5 o...3 56,7- 67o7 NOT ACCEPTABLE

fl.RCURY 1 2.87 1.77 1.24- 2.30 NOT ACCEPTA9LE

-------------------------------------------------------------------------------------------
i A36U uij3 rAEOEICTZAL CALCULATION3, OA A RErKRENCE YALUS WH N NEESSARY.

PAGE- 1



27J

RFORAANCi. EVALUATION REPJ.RT DATE: 2/10/94

JATER SUPPLY STUDY NUidER 4S33

----------------------------------------------------------- --------------------------------

SAMPLE XKPJ't7ED rmue ACCETANCE'. PERPORMANC

SA LU .U R VALU Z VALUE: L[1ITS EVALUATIONS

- - - -- - --- - --- - - - - --- -- ---- - ---- -- -- ---- ---- ---- ---- ----- ---- ---- ---- ---- ---- ---- - ---- ---- -- -- -- - -

TAACE mErALS IN

'tJLY i D UI 2

1

5-; Lr.*1JI

SILV.R 2

1

137.3

51J. 1

106.5

6 .7

224o

130 d9.2- 166

490 Q17- 563

96.3 73.6- 111

uo.1 57.1- 75.6

4.56 6.19- 124

2090 1920- 22(40

ACCEPTABL!

ACC!PTARLE

ACCEPTA LO

ACC PTAXL!t

ACCEPTkqLE

NOT. ACC!PTABLE

NITrArE/NLTRIT-/fLJ0RIDE lit MILLIr(Al.3 PER LITER:

NiLTRATe Aa .

XITIT AS .'i

I

1

FLUOR IJE

9.dt

1.32

b .81

9.e0 3.52- 10.8

1.40 1.19- 1.61

6.63 5. )- 7.26

ACCSPTABLE

ACC!PTABLF

ACCEPTAHLE

MiSCELLANEOUS ANALY TES:
'a I I AC EP aA f E

kESIDUAL rREE CHLORINE 1 3.90 4 J z

- 4. 0 3.2-4(?lILLI,;RAAS PEK LITER) ------------

JAS6D UP31 THEOAETICAL CALCULArIONS, OR A RErFiENCE VALUE WHENACJESSARY.

SStG:6IICANiT JIAS IS ANTICIPATED F3i( rdLS RE3JLT.

PAG 2

.2S:3

MICROGRAM.; PER Ll re x:

7H ALLIUM



27K

PERFORIANCE EVALJATLOh RE?ORT DATE: 2/10/9*4

-ATER J'UPPLY STUDI :umdEH JS33

L. A7'JRY CAlU4 . . . -

--------------------------------------------------------------- 
-- -- -- -- -- -- -- -- -- -- -- -- -

SA/LE i(EPJRTED rHUE ACCEPTANCE PER0i3MANCE

ANALYTLS U U tiLR VALUE V ALUL' LI ITS EVALUAT13NS

.i gLLA .UJs ANALYTES:

1i .,ED IT
(.-r j s)

TOTAL eILre.qAdLe. iESIDUE1

(MtILLI~ixA.iS elia LIT-*')

CALCLU 1

(.1;. CAt:J/L.)

P -- UPd-uNLr -

AL(ALI:il r(
( .. CACJJ/L)

ILLIJ;AJJ PHI LITER)

(MILLLXA'S P.dH LLTER)

1

I

1.

350

2WI4

). L-

43.2

20.4

170

* A

jiQ

200

255- S7

147- 212

1.i 8.36- 1).31

41.0 37.3- 46.4

lied 17.1- 20.5

170 1i2- 185

n 440 0.255-0.425

NO? ACCEPTA9LE

ACCEPTAHLE

ACCEPTABLE

A4CZPTA9LE

ACC'-PTA9LE

ACCEPTASLE

ACCEPTARLE

ACCEPTAHL.
TOTAL CYANIDE u' .

(lLdA5Pc;M LITtit) - - --- --

dA--D upj- TH--(C--IAL CALCULAT1IO0S. OR A REFERENCE VALUE 4HEM 4ECESSRY.

3I3.,ZrtzA:dT IlA3 1 ANTI:IAr;LD F.3d Z;1LI RESULT.

PA-JL 3 (LAS-1 PAGE)

jS ** 1.10 0.936- 1.511

L
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0

0

0

Parameter
Mercury
Mercury
Molybdenum
Molybdenum
Nickel
Nickel
Selenium
Selenium
Silver
Silver

Thallium
Thallium
Vanadium
Vanadium
Zinc
Zinc

Level

2
21
2
1
2
1
2
1
2
1
2

2
1
2

January, 1994

Ref

Reported Value
0.710

3.810
153 .550
294.300

74.820
281.310
39.080
61.410
30.800

352.060
152.980
250.330
175.720

1490.820
69.660

144.300

Mean
0.770
3.897

145.706
282.706
75.043

281.565
37.978
61.117
30.491

348.900
148.118
249.400
174.325

1486.539
70.287

145.858

Std
Dev
0.203
0.551

11.342

15.845
6.043

12.182
4.244
6.189
2.992

24.298
11.689
19.130
7.622

61.526
4.078
8.148

Acceptance Range,
0.246
2.476

116.444
241.826
59.451

250.136
27.028
45.151
22.773

286.210
117.961
200.044
154.660

1327.803
59.766

124.836

1.294
5.318

174.967
323.586
90.634

312.995
48.928
77.084
38.210

411.590
178.276
298.756
193.990

1645.275
80.807

166.881

Page: 2

Comment
Unreported
Unreported
Unreported
Unreported
Unreported
Unreported
Unreported
Unreported
Unreported
Unreported

Unreported

Unreported
Unreported
Unreported
Unreported
Unreported

Standard: Acids ug/L

2-Chlorophenol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dichlorophenol

2,4-Dimethylphenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrophenol
2-Methyl-4,6-Dinitrophenol
2-Methyl-4,6-Dinitrophenol
2-Nitrophenol

1
2
1
2
1
2
1
2
1
2

16.7
135.1

21.2
43.0

12.6
75.5
25.4

132.5
31.3

101.8
1 20.5

23.180
179.780
32.160
58.960
17.660
97.560
67.160

186.260
57.300

131.860

18.720
136.771

24.456
46.532
12.552
75.953
44.877

156.523
47.333

113.087

4.472
33.748
4.876
9.324

3.358
15.547
15.407
44.115

9.313
30.228

7.182
49.700
11.876
22.476

3.889
35.841
5.127

42.706
23.306
35.099

30.258
223.842
37.037
70.589
21.216

116.065
84.627

270.340
71.359

191.076

33.440 25.542 5.743 10.724 - 40.360

-7

Customer Code: 3486

0~

II I

(

4

(

I,
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4

0

0

x.

Jaouary, 1994
Custoer Codes 34@6

Parameter
2 -Nit rophenol
4-Nitrophenol
4-Nitrophenol

Pentachlorophenol
Pentachlorophenol

Reported
57.8
34.1

99.9
44.5
102.7

Ret
Value
80.680
58.080

130.960
68.720

151.840

Mean
63.738
39.853

89.313
59.527

136.382

PtII
Std
Dev

12.314
19.189

35.766
13.317
32.426

Acceptance Range
31.967 - 95.509
0.000 - 89.360
0.000 - 181.589

25.169 - 93.885
52.723 - 220.041

Counent

Standards Base/Neutrals ug/L

Di-n-butylphthalate

Di-n-butylphthalate

Dimethylphthalate

Dimethylphthalate

Aldrin

Aldrin
Gamma-BHC

Gamma -BHC
4,4*-DDT
4,4'-DDT
Isophorpne
Isophorone
Anthracene
Anthracene
Benzo (a) Anthracene
Benzo (a) Anthracene
Benzo (a) Pyrene
Benzo (a) Pyrene
Fluorene
Fluorene
Naphthalene

Naphthalene

15.9 38.820
125.7 192.340

58.900
30.4 118.820

9.180
61.860
5.780

201.320
20.720

108.720
34.7 35.320
45.5 57.440
19.2 23.660
53.9 67.980
21.6 24.860
60.6 74.280
30.4 34.640
52.7 62.520
37.2 40.160

118.9 134.760
25.3 26.580
78.4 96.860

29.371
119.915
32.148
56.101
8.404

56.200
4.182

127.125
13.021
62.100
29.210
45.936
21.724
57.854
21.827
62.349
29.037
48.628
37.323

112.359
22.791

74.514

11.007
46.452

21.910
40.356
3.319

14.179

2.248
60.931
7.591

29.736
5.341
8.443
3.452
9.102
3.398

8.393
6.677
9.895

4.819
20.746

3.367

14.099

0.973
0.068
0.000
0.000
0.000

19.618
0.000
0.000
0.000
0.000

15.430
24.152
12.819
34.372
13.061
40.694
11.810
23.099
24.889
58.835
14 . 104
38.139

57.770
239.763
88.676

160.218
16.967
92.782
9.981

284.326
32.606

138.818
42.990
67.720
30.629
81.337
30.593
84.003
46.263
74.157
49.757

165.883
31.478

110.889

I,

Level
2

1
2
1
2

0-~

Unreported

Unreported

Unreported

Unreported

Unreported
Unreported
Unreported

l

'.4,

(

(

I

4
-d
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0

January, 1994Customer Code: 3486

Parameter level Reported
Pyrene 1 23.6

Pyrene 2 44.1
Bis (2-Chloroethyl) Ether 1 76.6

Bis (2-Chloroethyl) Ether 2 195.7

Hexachlorobutadiene 1 34.2

Hexachlorobutadiene 2 36.2
1,2,4-Trichlorobenzene 1 25.6
1,2,4-Trichlorobenzene 2 115.4

Mean
24.051
46.655
69.508

194.814

29.648
35.070
22.324

111.032

Std
Dev
3.742

7.129
13.739
43.730

6.548
7.583
4.617

29.236

Acceptance Range
14.397 - 33.705
28.262 - 65.049
34.061 - 104.955

81.989 - 307.638

12.754 - 46.542

15.507 - 54.634
10.410 - 34.237
35.604 - 186.459

Page: 4

Ref

Value
26.700
54.120
83.920

271.600
41.900
51.400
28.760

144.480

Coment

7-"*W

I
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The Environmental Performance Audit
EPA0893 

August 1993

TMA - ARIJ Laboratory I 000104
Organic Summary Report .op

cmupound yLtS

Base/Neutrals £ Acid. Unite reported in micrograms per liter

PluoranthOse 19.000 18.720 53 7.729 - 29.711 10.370 - 27.070 &ccptabl@

Hoxachlorobutadiene 43.000 38.993 53 15.554 - 62.432 21.186 - 56.800 Acceptable

2-Nitrophnol 70.000 52.017 53 16.274 - 87.760 24.863 - 79.171 Acceptable



The Environmental Performance Audit
EPA0893

TMA - ARLI Organic Sunmmary Report

August 1993

Laboratory # 000104

d Reported Mean 1 of Acceptance pWarnin erforance I
I Values Reocovery Labe aimitE Limits Evaluation

Organochlowine Pesticides Units reported in micrograms per liter

4,4'-DDD 13.551 53 2.088 - 25.014 4.843 - 22.259 Not Reporting

4,4'-DDE 5.895 53 0.567 - 11.223 1.848 - 9.942 Not Reporting

4,4'-DOT **** 12.199 53 1.497 - 22.901 4.069 - 20.329 Not Reporting

Heptachlor 5.468 53 2.184 - 8.752 2.973 - 7.963 Not Reporting

PCs's aUnit reported in micrograms per liter

PCB-1260 8.2001 9.3891 531 1.30a - 17.4701 3.2S0 - 1 .5291Awceptable

Volatilas Units x prted J= wicrograms per ILtar

Benzene 42.000 49.972 56 32.366 - 67.578 36.597 - 63.347 Acceptable

carbon tetrachloride 19.000 23.440 56 11.115 - 35.765 14.077 - 32.803 Acceptable

Chlorobenzene 29.000 35.171 56 24.074 - 46.268 26.741 - 43.601 Acceptable

Chloroform 93.000 103.151 56 69.936 - 136.366 77.918 - 128.384 Acceptable

Toluene [Nethylbenzene) 64.000 72.924 56 52.070 - 93.778 57.081 - 88.767 Acceptable

Base/Neutrals & Acids Units reported in micrograms per Liter

Butyl bensyl phthalate 77.000 59.8971 531 1.504 - 118.290 15.536 - 104.258 Acceptable

2-Chlorophenol 6B.000 36.300 531 15.067 - 57.533 20.169 - 52.431 Acceptable

/1:

asH
Awly6

bwmradi
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: TMA/ERG Laboratory

Number Acceptable Number Analyzed % Acceptable

Metal 18 18
Inorganic/Mineral 9 13
Organic 21 30

Corrective actions for WP-031. WP-031 was submitted June 1994.

PE Sample

WS-033

100.0
69.2
70.0



WP-031



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

RECEI%'- ;i:1 I
.A_,RATORY: MIUU7
------------------------------ --------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE
NUMBER VALUE VALUE" LIMITS

TRACE METALS Id(

WAR NIN G
LIMITS

PE. F00'A N*CE
EVALUATTO:

MICROGRAMS PER LITER:

;.LUnINUM

3ERYLLIUM

.ADM~ I U M

OBALT

aUoiIUlj

'OPPER

LRON

IERCURY

.ANGAN ESE

.ICKEL

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

700 681
141 140

490
111

439
226

550- 784
107- 182

492 408- 557

74.3 56.7- 92.9

461
240

172 165
62.4 61.0

893
50.8

880
53.8

382- 533
198- 278

138- 194
50.8- 72.0

775- 980
45.4- 61.9

699 730 604- 943
15.0 23.4 17.4- 29.0

628
19.5

601
18.7

524- 657
13.6- 24.1

61.9 58.0 43.5- 72.5
1100 1100 950- 1270

9.12 9.38 7.31- 11.9
6.30 6.67 5.00- 8.48

623
75.1

899
350

600
73.5

860
340

1260 1200
761 738

536- 660
64.0- 82.7

766- 952
296- 383

1060- 1350
636- 833

579- 755
117- 173

ACCEPTABLE
ACCEPTABLE

430- 565 ACCEP7.3LE
61.2- 88.4 NOT ACCEPTABLE

401- 514
208- 263

145- 137
53.5- 69.4

801- 954
47.5- 59.8

634- 813
18.9- 27.6 NOT

541- 640
14.9- 22.8

47.2- 68.8
991- 1230

7.89- 11.3
5.44- 8.04

551- 644
66.4- 80.4

739- 928
307- 372

1100- 1310
661- 809

ACCEPTABLE
ACCEPTAEL E-

ACCEPTABLE

ACCEPTA3LE

ACCE tkPT BLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCE PT ABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACE? TABLE

ACCEPTA3LE
ACCEPTABLE

ACCEPTABLE
ACCE PTABLE

ACCE?TA3LE
ACCEPTASL

HASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 1

'NAL! 1RS
------------ ------------------ ------------------------------------------------------



PERFORMANCE EVALUATION' REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

RECEIVED Ji

.OATORiY: AIU07
---------------- ---- ---- ---- ---- ---- ---

SAMPLE REPORT TiUE ACCEPTANCE

4 VER VALUE VALUE* LIMITSY x T Sf

ARNING
LIMITS E AL U A '1

TRACE METALS IN MICROGRAMS

SENIU"

VANADIOa

ZINC

ANTI1.0NY

SLL: 13

1
2

1
2

1.
2

3
4

3
4

3
4

3
4

3
4

3
4

THALLIU-

r.OLYBDENUM

STRONTIUMi

TITANIUd

230
390

228
387

971 940
171 170

849
18.2

94.0
195

156- 277
268- 1436

832- 1040
146- 188

842 737- 947
46.3 37.5- 56.1

94.5
189

171- 262
296- 459

860- 1020
151- 183

763- 921
39.8- 53.7

56.4- 119 64.3- 111
108- 244 125- 227

75.1 73.9 60.6- 86.8
26.4 25.8 21.1- 30.4

136 62.8
566 539

47.0- 77.3
U21- 643

25.2 24.5 18.6- 30.6
82.4 81.6 64.4- 95.0

18.6 19.1 14.4- 23.3
72.0 73.4 62.0- 84.5

134
45.6

130
43.0

109- 151
34.0- 53.4

63.9- 83.5
22.2- 29.2

50.8- 73.4
450- 615

20.2- 29.0
68.3- 91.1

15.5- 22.1
64.9- 81.5

114- 145
36.5- 50.9

.k C CEPTA3 L

;.CcEPTA3 L:
AzCzErABL'-

ACCEPEABL"
NO'I ACCEPTASLi

.kCCETA3 L:
AZCPTA3LE

ACEPAELE
ACCEi'TA3Li

SOT ACCETA3L!
ACCEPTA 3L

ACCEPTA 3L-
A::EPTA3L

!CCEPTABL7
ACCEPTABL:

ACCEPT A L
A::E?:AEL:

6INERALS IN MILLIGRAMS PER LITEI: (EXCEPT AS NOTED)

PH-UNITS 3
4

SP/EC. c2CD.
(UMMS/ C M A T 2 5 C)

1
2

9.38 9.50 9.19- 9.75
4.64 4.70 4.62- a.77

945
421

899
398

840- 930
365- 435

9.26- 9.65
4.64- 4.75

357- 963
377- 427

ACCETA BL
A CC E:TA3L

ACCETA3L
* - ~ - f L -

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE UHEN NECESEARt.

PAGE 2

PER LITER:

1% -

---------------------------------------------------------------------------------



P DATE: 12/27/93

'RECEIVED JAN I
LABORATORY: M1007

----------------------------------------------- ------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE

NUMBER VALUE VALUE: LIMITSANALYTES

MINERALS IN MILLIGRAMS PER LITER:

WAR NING
LIMITS

PERFORMANCE
EVALUATION

(EXCEPT AS NOTED)

TDS AT 18U C

TOTAL HARDNESS
(AS CACO3)

CALCIUM

MAGNESIUM

2.
2

1
2

1
2

1
2

1
2

SODIUM

VOTASSIU5M

fOTAL ALKALINITY
(AS CACOJ)

CHLORIDE

FLUORIDE

SULFATE

1
2

L
2

2

1
2

2.
2

500
636

299
61.4

118
7.56

577
223

279
57.4

396- 759
168- 284

236- 307
51.2- 63.8

110 87.4- 126
7.00 5.95- 8.19

1.03 0.960 0.771- 1.18

10.3 9.70 8.38- 11.0

62.8 61.7 56.2- 67.8

26.8 26.3 23.6- 29.2

7.49 7.50 6.39- 8.81
40.2 40.0 34.5- 45.6

118 120 106- 133

12.5 11.0 7.85- 15.3

172 199 183- 213
(44.8 41.2 36.5- 45.4

2.88
0.257

12.95
89.0

3.30 2.83- 3.77
0.380 0.319-0.457

14.0 10.8- 16.8

92.0 78.1- 105

441- 713 ACCEPTABLE

133- 269 NOT ACCEPTABLE

245- 298 CHECK FOR ERROR

52.8- 62.2 ACCEPTABLE

92.2- 121
6.23- 7.911

0.822- 1.13
8.71- 10.6-

57.6- 66.3
24.3- 28.5.

6.70- 8.50.
35.9- 44.2

109- 130
8.77- 14.3

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE'

ACCEPTABLE
ACCEPTABLE

187- 210 NOT ACCEPTABLE
37.6- 44.3 CHECK FOR ERROR

2.95- 3.65 CHECK FOR ERROR
0.336-0.439 NOT ACCEPTABLE

11.5- 16.0
81.5- 102

ACCEPTABLE
ACCEPTABLE

NUTRIENTS IN MILLIGRAMS PER LITER:

AMMOSIA-NITROGEN 1 5.40 7.70 6.10- 9.16

2 0.493 0.730 0.491-0.982

6.47- 8.79 NOT A::EPTABLE
0.550-0.923 CHECK FOR ERROR

BASED UPON THEORETICAL CALCULATIONS, CR A REFERENCE VALUE WHEN NECESSARY.

PAGE 3
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031



PERFORMANCE EVALUATION REPORT

WATER POLLITION STUDY NUMBER WP031

DATE: 12/27/93

RECEIVED JAN

LA20:-A-0Ry: mI007
li---------

AN ALY I '.5
-------------

SAMPLE REPORT TRUE ACCEPTP A
UB, UE VALU: LIMITS LI ITS -VALUATION

NUTRIENTS IN MILLIGRAMS PER LITER:

1
2

NITRATE-NITROGEN

C.ThOPHiSPH ATE

"J -LDAliL-NITROGEN

TOTAL PHOSPHOFUS

1
2

0.490
10.4

0.520 0.378-0.658
11.0 6.84- 13.0

0.131 0.150 0.114-0.187
4.17 4 .10 3.46- 4.68

3 13.5 14.0 10.3- 17.1

4 1.31 0.710 0.226- 1.32

3 5.b4 7.40

4 0.424 0.490

5.57- 6.05
0.341-0.569

0.412-0.6.25
9.3U- 12.5

0.122-0.173
3.62- 4.54

11.1- 16.3
0.357- 1.19

ACE PA3LE

ACCE7?A3LE

A CC 7P-A 3LE
ACEP7A 3L7

A::EPTA3 LE
CHECK FOR E3RO

5.86- 7.75 NOT ACCEPTA3LE

0.369-0.542 ACCEPTABLE

DEMANDS IN MILLIGRAdS PER LITER:

1

2

1
2

1
2

t-DAY SOD

62.0 70.8 52.4- 84.6
195 207/ 163- 230

25.6 28.0 23.9- 32.8
75.5 82.0 69.5- 95.3

47.3
143

44.9 26.1- 60.1
131 75.4- 180

56.5- 80.5
172- 221

25.0- 31.6
72.8- 91.9

30.3- 55.8
86.5- 167

ACCEPTABLE

.kCCEPIA BLE

ACCEPASLE
ACCE P TABLE

ACCEPTIBLE
ACCEPT A EL

ECB'S IN MICROGRAMS PER LITER:

PC6-AROCLOR 1254

PCs-AECCLOR 1260

1 2.69 1.87 0.938- 2.71

2 5.20 4.63 2.79- 5.96

1.21- 2.49 CHECK FOR ERC

3.19- 5.56 ACCEPTABLI

--- ----------- --
-------------- pON THEORETICAL CALCULATIONS, 03 A REFERENCE VALUE VHZN

BA37-D u A. - -

------------------------------------------------------ 
-------------

PAGE 4



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WPO31

DATE: 12/27/93

RECEIVED JM 9
* --ATORY: -I007 -

-------------------------------------------------------------------------
PEI-I A C

SAMP LE REPORT TRUE .CCEP- A'CE
umBER VALU VALU7 LIMITS

pCS'S IN OIL Iu MILLIGRAZIS PER KILCGRAM:

LIMITS
-LJ A: O

CB IN OIL- 1016/1242

C! IN OIL- 1254

2 39.8 35.3 8.02- 46.6

1 51.5 43.9 13.5- 61.8

13.0- 41.6

19.8- 55.5

PESTICIDES IN MICROGRAMS PER LITER:

:HLORDANE

LDRIN

IELDRIN

:)DT

iIPTACHLOR

HEPTACNL0E EPOIIDE

3 5.82
4 0.887

1 0.455
2 0.081

1 0.965
2 0.367

1 0.828
2 0.211

1 <0.075
2 C0.075

1 0.780
2 0.172

1 0.622
2 0.221

1 0.430
2 0.171

8.21 4.91- 9.72

2.21 1.07- 2.77

0.539 0.122-0.754
0.086 .0171-0.121

0.475 0.203-0.710
0.173 .0e61-0.239

0.866 0.433- 1.15
0.202 .0956-0.26S

0.539 0.235-0.756
0.173 .0788-0.236

0.796 0.362- 1.06
0.142 .0570-0.216

0.669 0.137-0.918
0.216 .0756-0.269

0.478
0.174

U.260-0.640
.0858-0. 235

5.52- 9.11
1.29- 2.56

0.202-0.674
.0303-0.108

0.267-0.645
0.106-0.219

0.524- 1.06
0.117-0.246

ACEPTA3LE
NOT ACCEP0ABLE

ACCEPTABLE
ACCEP:3Lr

NOT ACCEPT.kBLE
NOT ACCEPTAzLE

ACCETA3LE
ACCE?TA3L?

0.301-0.690 NOT A::EP:A3L
.0989-0.216 NOT tCCEPTA5L7

0.450-0.972
.0772-0.196

0.279-0.825
0.100-0.245

0.303-0.592
0.105-0.216

ACcEPTASLE

A CTA 5LE

ACCEPA3LE

---------------------------------------------------
EFERE14CE VALUE WHEN NE-7551=7

B1570 UPON THEORETICAL CILCULITIONS, 
OR A ? %- - .... I .

PAGE 5



-, EVALUATION REPORT

VATER POLLUTIOI' STUDY NUMBER V031

D.TE: 12/27/93

RECENEO JAH

bO RATO .--- --- CyL.T

0* T-- SMB~, VALU ------- ----

IN MICROGRAn")
VOLATILE HAL.OCARBO

2 DICtLO=07THANE

:iiLORCFCRd

,, TR.IClLOROETHAHE1,1,1-

TXICIRLOROETHER

C=%SOST ET2ACHL0RIDE

ACH LORO ETH ENE

bR 0.10DICa LORo ZTA

DjIS jO -oCHLO ROtiET 
HANE

"",TYh CHKLoPIDE

1 2
-, L

1
2

2
2

1
2

1
2

2

2

1
2

1
2

1
2CHLU RCqENZZE

VOLATILE AROrATICS

A.7

47.5

9.02
44. *

lb'
55.8

11.8
64.4

9.04 13.4
20.6 37.8

4.55
35.9

12.7
26 . 4

9.41
48.2

9.98
36.0

1. Sb
11.0

2b . 5
52.0

10 . 2
46.3

14.5
53. E

,7. 57
62.7

16. 4
37.1

9.24
51.3

0.8
38.1

i3.1
58.

14.
42.

10.
54.

16
63

IN --ICROGFA

2R LITER-

- 0.2- 20-4

36.-- 73.4
7.85- 15.9

38. 3 67

8.68 1.
22.7 50.0

5.10- i0.338.6- 80.5

10.9- 22.2

23.0- 50.1

6-OE- 12.531.2- 66.7

7.33- 14.2
24.9- 53.6

f.48- 17.(

L 34.1- 80.

5 7.45- 20.

3 25.5- 5

6 6.59- 16.

1 3C .7- 76

.0 -l.4- 20
o7 41. 3- 79

MS P LITER

11 .5- 19.-
40.9- 68-7

8.56- 14.8

4L.q- 80.6

9.89- 17.0

26.2- 46.6

.c -- PT ARLE

. En

S -CE-T3LE
CH ECK FOR - -~

NOT C?

:7 -9.62 Sol - -- L
.39.. 75.2 SOT C

12.3- 20. ACE L

26.4- 46.6 
ACc

6.89- il.7 ACCEPT

35.7- 62.2

8.21- 13.3 CC ?AE

28-5- 50.0
,--- B1 LE

9 15.9 NOT
9 .55- ---O-: A
39.9- 74.4 NOT A -L

9.04- C ,- T crALE
29.9- 55.6 -

7.79- 14.9 -- TSL

36.5- 70.7

12.5- 19.0 TLF
46.2- 7a-9

29.5- 522 SOT

6.04 -10-

--- 
- - - - - -

2LE 16.3 bL
--- .-- - - - -C%

------- UPO S CETICAL CALCULATIONS, C k

SpAGE 6

-------- --- - .----------

25.7- 56.0
r 4 11.64 0. 1

1 61.



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

RECEIVED JAR A W

L---------- ----- -
4 --I-G-- ----------

SAM.PLE REPORT TRUE ACC7PA !kr
ifLU tI"T v ALU11E* L I.1I T 5

L T

-1 --------------------------------------------------
- T ES .... - .......-- - - - - - - - - - - - -

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

ETHiYLBENZENE

TOLUENE

1

2

1

2
1

1,2-DICHLOROBENZENE

1, 3 - DICHLOROBENZENE

1,4-DICHLOROBENZENE

62.2 66.9 36.0- 94.3

16.3 14.0 9.26- 19.0

46.6 49.2 30.2- 65.2

17.4 9.51 6.09- 12.8

35.8 65.5 32.7- 93.9

4.48 8.88 5.85- 11.7

24.7 47.9 29.4- 61.7

8.65 16.6 11.6- 21.1

36.5 62.5 34.4- 85.8
7.58 12.4 7.49- 17.8

43.- 86.9
10.5- 17.8

ACcE??A3LE

34.6- 60.5 ACCEPTA3LE

6.93- 11.9 NOT !:TPTA L

4C.5- 86.2 CHECK FOR ?R-

6.59- 11.0 NOT ACCEPTA5L

33.5- 57.6 NOT ;.CCEPTABLE

12.9- 19.9 NOT ACCEPTABLE

41.0- 79.3 CHECK FOR ERRO

8.79- 16.5 CHECK FOR 3RRO

MISCELLANECUS PARAMETERS:

.rAL CYANIDE
(IN !G/L)

NON-FILTERABLE RESIDUE

(IN '.G/L)

OIL AND GREASE
(iN tG/L)

TOTAL PHENOLICS
(Ih mG/L)

1 1.12
2 0.192

1
2

0.860 0.598- 1.15

0.160 0.102-0.208

57.3 61.0 47.7- 64.6
76.0 83.0 62.8- 91.3

5.7 8.30 3.07- 12.2

36 48.4 33.7- 56.0

1 0.488
2 2.518

0.595 0.312-0-878
3.13 1.66- 4.60

0.663- 1.08 CHECK FOR 7ERRO

00116-0.194 p:ZETA3LE

49.8- 62.5
66.4- 87.8

AccE PTA3LE

4.22- 11.0 ACCEPTA3LE

36.5- 53.2 CHECK FOR ERRO

0.384-0.805
2.04- 4.23

ACC ? TA 3L E

TOTAL RESIDUAL CHLORINE 1

(IN ?,G/L) 2

3 90 3.70 3.06- t4.52
1.77 1.50 1.09- 1.77

3.25- 4.32 ACCETABLE
1.15- 1.68 CHECK 7OR 7RRO

EASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN g7C7'-.T-

PAGE 7 (LAST PAGE)
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YMA
Thermo Analytical Inc.

TMAIERG

~ 525 A.is Drive. Suite 7

- Ann Arbor MI 48108

(313) 662-3104
(313) 662-3344 (Fax)

CORRECTIVE ACTION REQUEST FORM

1. Depoartment: METALS Report No.:

2. Attention Barbara Scribner 
Reply By: 01/30/94

3. Auditor: Mark Ruwe Date: 01/20/94

--------------------------------------------------------------------------------
4. observation: Results fro USEPA Water Pollution Study WPO31 indicate unsatisfactory

results for Arsenic (conc.2), Chracium(conc.2), Zinc (conc.2) and Thallium(conc.1).

5. Recommendation: Evaluate data for sources of error.

6. Corrective Action Reply: Results for Chramium and Zinc were blank subtracted due to

cactamination in theCCB, resulting in loer recoveries. All CCV recoveries acceptable.

eeept for Thallium which was slightly below acceptance limits. For Arsenic, no apparent

cause is evident.
Blind check sarrples were run concurrently with these analyses and were acceptable for

chramiiun and zinc. No other corrective actions will be necessary.

7. Date Action Will be Completed: 01/30/94

8. Signature of Department Representative: ,,1 q/~ L -Date: 01/30/94

----------------- --------------------------------------- -----------------------

9. Evaluation of Corrective Action Response:

Acceptable ' ~ Not Acceptable Other

10. Quality Assurance Auditor: *4I ale Date:

------------------------ ------- -------------------------------------------

Corrective Action Complete:

. . ate:
Verified By: D

------------------------------- L-------------------------------------------------------



Thermo Analytical Inc.

CORRECTIVE ACTION REQUEST FORM

1. Department: ORGANICS Report No.:

2. Attention: MIKE DEW Reply By: 01/30/94

3. Auditor: MARK RUWE Date: 01/20 /94

4. Observation: Results from Water Pollution Control 
Study WPO31 indicates

unsatisfactory performance for chlordane, dieldrin 
and DDE.

5. Recommendation: Perform florisil column cleanup on future samples.

6. Corrective Action: Compounds in question co-eluted 
because the sample was

not put through a florisil cleanup procedure. All pesticide check samples

will be in the future.

7.

8.

Date Corrective Action Completed 01/30/94.

Signature of Department Representative: 
Date:

9. Evaluation of Corrective Action: Acceptable

Not Acceptable

other

10.Quality Assurance Auditor: 4g4/v' Date:

11. Corrective Action Complete:

Verified By: 4 A/i 4', ( Date: /1/ 9/- -



WS-033



PERFORMANCE EVALUATION REPORT

WATER SUPPLY STUDY NUMBER 4S033

DATE: 2/10/94

LABORATORI M1007

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE

ASALYTES NUMBER VALUE VALUE* LIMiTS EVALUATIONS

-------------------------------------------------------------------------- 
---------------

TRACE METALS IN MICROGRAMS PER LITER:

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

RO RON

CADMIUM

CHROMIUM

COPPER

LEAD

MA.NGANESL

1

1

2

2

1

3.

1

1

I

1450

52.1

36.9

1760

9.34

1650

50.1

168

2030

87.1

65.4

1.30

1400

48.9

39.5

1800

9.07

1700

49.0

159

1900

73.7

63.3

1.77

1260- 1510

34.2- 63.6

33.1- 45.1

1530- 2070

7.71- 10.4

1500- 1990

39.2- 58.8

135- 183

1710- 2090

55.1- 102

56.7- 67.7

1.2u- 2.30

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTA9LE

ACCEPTABLE

ACCEPTA3LE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE 'IEN NECESSARY.
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PERFORMANCE EVALUATIOH REPORT 
DATE: 2/10/94

WATER SUPPLY STUDY NUMBER WS033

LAB3ORATORf! 1100 7
------------- M 0 0 ---------------- - - - - - - - - - - - - - - - - - - - - -

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS EVALUATIONS,
------------------------------------------------------------------------------------

TRACE METALS IN MICROGRAMS PER LITER:

MOLYBD'NU5 2 134 130 89.2- 166 ACCEPTABLE

NICKEL 1 512 490 417- 563 ACCEPTABLE

SELENIUM 1 89.3 98.3 78.6- 118 ACCEPTABLE

SILVER 2 67.6 66.9 57.1- 75.6 ACCEPTABLE

THALLIUM 2 10.4 9.56 6.69- 12.4 ACCEPTABLE

ZINC 1 2210 2090 1920- 2240 ACCEPTABLE

NITRATE/NITRITE/FLOORIDE IN MILLIGRAMS PER LITER:

NITRATE AS N 1 4.74 9.80 8.82- 10.8 NOT ACCEPTABLE

NITRITE AS N 1. 1.35 1.40 1.19- 1.61 ACCEPTABLE

FLUORIDE 1 6.30 6.60 5.94- 7.26 ACCEPTABLE

INSECTICIDES IN MICROGRAMS PER LITER:

CHLORDANE (TOrAL) 3 2.12 .76 1.52- 4.00 ACCEPTABLE

--------------- ----------------- --- E---E-CE-----E---------E-----.

- BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE VHEN NEESSART.

PAGE 2
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PERFORMANCE EVALUATION REPORT DATE: 2/10/9

WATER SUPPLY STUDY NUMBER W5033

LABORATORY MI007 - -- -- - -

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE

ANALTTES NUMBER VALUE VALUE- LIlITS EVALUATIONS

-------------------------------------------------------------------------------------

INSECTICIDES IN MICROGRAMS PER LITER:

ENDRIN 1 2.65 2.63 1.84- 3.42 ACCEPTABLE

LINDANE 1 0.145 0.136 .0748-0.197 ACCEPTABLE

METHOXYCHLOR 1 19.6 42.3 23.3- 61.3 NOT ACCEPTABLE

TOXAPHENE 2 8.58 9.23 5.08- 13.4 ACCEPTABLE

HERBICIDES IN MICROGRAMS PER LITER:

2,4-D 1 5.52 7.57 3.78- 11.4 ACCEPTABLE

-. ,4,5-TP (SILVEX) 1 7.11 5.60 2.80- 8.40 ACCEPTABLE

TRIHALOdETHANES IN MICROGRAMS PER LITER:

BRONODICHLOROM.THANE 1 12.5 15.8 12.6- 19.0 NOT ACCEPTABLE

BOr.OFORM I 28.6 34.4 27.5- 41.3 ACCEPTABLE

CHLORODIBROnMETdANE 1 18.8 23.7 23.0- 34.4 NOT ACCEPTABLE

CHLOROFORM 1 32.2 3>. 7  29.4- 44.0 ACCEPTABLE

------------------------------- -------------------------------------------

-------------------------- 
----- RN"VLE HNNCSAY

-: BASED UP3N THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECE53ARY.

PAGE 3
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PERFORMANCE EVALUATION REPORT 
DATE: 2/10/9U

WATER SUPPLY STUDY NUMBER WS033

LABORATOaY miUU7

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE

ANALYTES NUMBER VALUE VALUE- LIMITS EVALUATIONS!

--------------------- -----------------------------------------------------------

TRIHALO!ETHANES IN MICROGRAMS

TOTAL TRIHALOMETHANE 1

VOLATILE ORGANIC COM

BENZENE 1

CARBON TETRACHLORIDE 1

CHLOROBENZENE 2

1,2 DICHLOROBENZENE 2

1,4-DICHLOROBENZENE 1

1,2-DICHLOROETHANE 1

1,1-DICHLOROETHYLENE 1

C 1,2 DICHLOROETHYLENE 2

T 1,2 DICiLOROETHYLENE 2

1,2 DICHLOROPROPANE 2

92.10

POUNDS IN

12.5

12.2

15.8

13.3

11.8

13.8

15.5

12.7

12.7

13.5

PER LITER:

115.6

MICROGRAMS

12.0

13.4

184 .

15.5

15.1

16.9

12.9

16.5

13.9

92.5- 139

PER LITER:

9.60- 14.4

10.7- 16.1

14.7- 22.1

12.4- 18.6

12.1- 18.1

13.5- 20.3

10.3- 15.5

13.2- 19.8

11.1- 16.7

14.3 11.4- 17.2

NOT ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

NOT ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

NOT ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

~~~~~-------------------- -------- E--E--E--C-------U-----------E-----------

- BASED UPON THEORETIZAL CALCULATIONS, OR A REFERENCE vALUE WHEN NECESSARY.
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PERFORMANCE EVALUATION REPORT DATE: 2/10/94

WATER SUPPLY STUDY NUMBER Ws033

LABORATORY n1007

S---PLE REPORTED TRUE ACCEPTANCE PERFORMANCE

ANALYTES NUMBER VALUE VALUE- LIMITS EVALUATIONS

-------------- --------------------------------------------------------------------

VOLATILE ORGANIC C0POUNDS IN MICROGRAMS PER LITER:

ETHYLSBENZENE 2 15.3 17.0 13.6- 20.4 ACCEPTABLE

STYRENE 2 6.22 13.0 10.4- 15.6 NOT ACCEPTABLE

TETRACHLOROETHYLENE 2 11.5 12.9 10.3- 15.5 ACCEPTABLE

TOLUENE 2 13.3 12.3 9.84- 14.8 ACCEPTABLE

1,1,1-TRICH LOROETHANE 1 11.1 14.6 11.7- 17.5 NOT ACCEPTABLE

RICHLOROETHYLENE 1 12.5 14.9 11.9- 17.9 ACCEPTABLE

VINYL CHLORIDE 1 8.48 7.35 4.41- 10.3 ACCEPTABLE

TOTAL XYLENES 2 4.95 11.6 9.28- 13.9 NOT ACCEPTABLE

MISCELLANEOUS ANALYTES:

RESIDUAL FREE CHLORINE 1 4.17 4.20 3.32- 4.71 ACCEPTABLE

(nILLIGRAMS PER LITER)

TURBIDITY 1 1.16 : 1.10 0.836- 1.54 ACCEPTABLE

(NTU'S)

TOTAL FILTERABLE RESIDUEl 232 364 255- 567 NOT ACCEPTABLE

(MILLAGRAMS PER LITER)
-----------------------------------------------------------------------------------------

BASED UPON THEORETICAL CALCULATIOSS, OR A REFERENCE VALUE VHEN NECESSARY.

SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.

PAGE 5



DATE: 2/10/9U
PERFORMANCE EVALUATION REPORT

WATER SUPPLI STUDY NUMBER W5033

LABORATORY m07 -------------------

SA-PLE REPORTED TRUE ACCEPTANCE PERFORMANCE

ANALYTES NUMBER VALUE VALUEp LIMITS EVALUATIONS

-------------- --------------------------------------------------------------------

MISCELLAN'EOUS ANALYTES:

CALCIUM
(MG. CACOJ/L)

Pd-UNITS

ALKALINITY
(MG. CACO3/L)

CORROSIVITY
(LANGELIER IND. AT 20C)

SODIUM
(MILLIGRAMS PER LITER)

ULFATE
(MILLIGRAMS PER LITER)

1

1

222.7

8.97

43.0

11.6

1

1

1

I.

20.0

165

200 187- 212

9.10 8.66- 9.31

41.0 37.3- 46.4

1.057 0.679- 1.39

18.8 17.1- 20.5

170 152- 185

25 c

NOT ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

NOT ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

TOTAL CYANIDE 1 0.404 0.340 0.255-0.

(MILLIGRAMS PER LITER)
--------------------- ----------- E--C ----- UE --E---E-------.

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN HECESSART.

PAGE 6 (LAST PAGE)
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Thenno Analytical Inc

CORRECTIVE ACTION REQUEST FORM

1. Department:

2. Attention:

3. Auditor:

WET CHEMISTRY

BARBARA SCRIBNER

Report No.:

Reply By:

Date:

. 4

03/15/94

02/28/94
j

4. Observation: Results from USEPA Water Supply Study WS033 indicates

unsatisfactory results for Nitrate, TDS, Calcium and Corrosivity.

5. Recommendation: Review data for possible sources of error.

6. Corrective Action: The TDS result was reported incorrectly. The correct

result is 500 mg/L. The corrosivity was calculated incorrectly. All

reported data and calculations will be checked by the supervisor prior
to data entry. No apparent errors for calcium and nitrate. All QC with

the run is acceptable.

7. Date Corrective Action Completed &-I5-n-

8. Signature of Department Representative:'Zn ,b0'4Y/ I,- Date: ,--/< .

9. Evaluation of Corrective Action: Acceptable

Not Acceptable

Other

10.Quality Assurance Auditor: Date:_ _

Date: -

11. Corrective Action Complete:

Verified By:y



TMA/SKINNER & SHERMAN



PERFORMANCE EVALUATION SAMPLE SUMMARY SHEET

Laboratory: TMA/Skinner and Sherman

Number Acceptable Number Analyzed % Acceptable

Metals
Inorganic/Mineral
Organics

41
44
39

42
48
54

97.6
91.7
72.2

WS-033

Metals
Inorganic/Mineral
Organic

18
11
27

18
12
30

100.0
91.7
90.0

EMSL-LV % Score

QB2-FY94

Inorganics(metals) 94.5

QB3-FY94

Inorganics(metals)

PE Sample

-WP-031

96.5



WP-031



DATE: 12/27/93
M-MA024 Mr. David peterso.n I ?ORT
TmA/Skinner & Sherman Laboratories, Inc
300 Second Ave.

ISoRAToRY: MA0 241 waltham, MA 02254

SAMPLE REPORT ThUE ACCEPTANC? WARNING PERFORMANCE
JALY tS NUMBER VALUE VALUE" LIMITS LIMITS ?VALUATrON

-----------------------------------------------------------------------------------

TRACE M ETALS -IN MItCROGRAMS PER LITER:

IUnINUm

PS E NIC

''YLLIUM

AD!I 1U 1

DBALT

HHROIUm

2

1
2

4.

2

1
2

2

Opp ER

a 0 I'l
2

- FCU R I

688 681
148 140

492 492
74.0 74.3

422
219

162
59.4

854
52.5

709
24.7

461

165
61.0

550- 714
107- 1e2

408- 587
56.7- 92.9

382- 533
198- 278

138- 194
50.8- 72.1-

Al A 775- 90 *
53.8 45.4- 61.9

730
23.4

604- R43
17.4- 29.0

854 601 524- 657
21.8 18.7 13.6- 24.1

52.6 58. ;)
1030 .11C0

143.5- 72.5
950- 1270

11.0 9.38 7.31- 11.9
7.99 6.67 5.Ou- 8.4-P

ANGAN E q1 -

7I.9 *

IC.EL 876
336

1170
720

600
73.5

w60
348

120
7 3 6

536- 650
6I4.0- n2.7

766- 952
2?6- 3 3

1,61- 1350
b36- e 33

579- 755
117- 173

1430- 565
61.2- 38.4

4-:1- 514
208- 268

145- 187
53.5- 69.4

301- 9514
47.5- 59.3

6314- 913
1..9- 27.6

5141- 610O
1.119- 22. 8

!j7. 2- 685.3

7.$9- 11.3

.44- 3.04

5- 64 L

789- ?2P
37- 372

1 13 1 -7
661- 309

ACCEPTABLE
ACCEPTALS

ACCEPTASLE
A CC FPTA9LE

ACCEPTA 3LE

ACCEPTABLE
ACCEPT ?BLF

ACCEPTABL7
ACCEPTA BLE

A CCEPT .L 

A C P TA B L S

NOT A A PTA3LS
ACC PT A3LS

ACC??TA3L S

ACCEP1A3L

ACC EPTA3L5

ACC cPrA L

C CC PT AL E

AC 7iA L

BA3;) UPON TH 70:TrICAL CkLCULATO S 01 A L 0NC: vAL: WH N N7 y.

2



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

kB0RATOFY: MA0211

SA MPLE
NALYTES NUiBER

PORT TRUE ACCEPTANCE
VALUE VALUE* LIMITS

W.AR N I G
L MI T T

P E7PORAMCE
EVALUATION

TRACE METALS IN PER LITER:

ELE N. IU M

ANADIUrI

NTIMONY

I LV !E

1
2

1
2

2

3
4

3
'4

3
a

3

$u

3
'4

3

HALLIUn

OL Y 1D ZN U M

TR-SNTIUM

I TA .'4 1 U I

229
387

935
167

228
367

9(40
170

834 842
4.8 46.3

90.6 9Lj.5
188 189

156- 277
268- 486

932- 10u0
146- 181

737- 947
37.5- 56.1

56.4- 119
108- 24U

74. 4 73.9 60.6- 86.8
26 .0 25.3 21.1- 30.U

b2 . 7
525

62.8
539

47.0- 77.3
4 21- 643

25.8 2U.5 18.6- 30.6
78.3 01.6 54.4- 95.0

2.& 19.1 '4.4- 23.3
69.3 73.4 62.U- 54.5

12
4 1. 6

130
4L3.0

3.09- 151

171- 262
296- 459

P6C- 1020
151- tq3

763- 92 1
39.8- 53.7

64.3- Ill.
125- 227

63.9- 93. r
22.2- 20.2

50.8- 73.U
I450- .515

2C.2- 29.0
68.3- 91.1

15.5- ..

6A.9- 91.5

-11'4- 215
36.5- 90.9

A CC EPTAst
ACCEPTA3LE

ACCE PTABLE
ACCFPTABL E

ACCEPTA8LE
ACCEPTABLE

ACCEPTABLE
A =PTABLE

7PT A 3 L P.
A CCPTHL E

ACCEPTABLE
ACCEPA3LE

A CC T A BL
StC C TPT A 1L Z

CZ7,?TA 3L

!INZRALS IN MILLI .A S ?'R LI: .E (EACEPT AS NOTED)

I-UNITS 3

Ptc. COND.
Ul-s/cm Ar 25 C)

9.1114 9.50 9.19- 9.75
4.69 4.70 4.62- 4.77

1 91
2 '411

899
393

-C4 0- 90
355- 45

9.2'- 9.4
4.64 A .ll

L757- 7
377- 4.7 It C -P 'r A -i

!ASD U 2ON THEORETICAL CALCU LATI0N;, OR A RE7F ENCF . A LU? 7A -1N 3 - - CEsSA Y.

I.

D ATIP: 1.2 /-)7 /'33

MICROGRAMS



S

PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WPO31

DAT.E: 12/27/93

30RATORY: MA024
- -- -- -- -- -- -- -- -- -- -- --- ----------- -- --- ---------- -- -- -- -- -- -- -- -- -- -- -- -- -- --------

SAMPLE REPORT TRUE ACCEPTANCE WARNING
NU MBER VALUE VALUE:: LIMITS LrMITS

MINL{ALS IN M-ILLIGRA-S PER LITER:

P FR FOR mANCE
EVALUATIMN

(EXC2PT A3 NOTED)

S AT 160 C

TAL HARDNESS
S CACO3)

LCIUM

1
2

1
2

1
2

1
2

GNESIUM

DI UM

TAS S IU M

TAL ALKALINITY
S CAC03)

LORIDE

U OR I D

LF AT E

~1

1

1
2

568
231

577
223

276 279
61.6 57.4

396- 759
168- 2 4

236- 307
51.2- 63.3

109 110 87.4- 126
7.55 7.00 5.95- 8.19

1.02 0.960 0.771- 1.18
10.4 9.70 8.38- 11.0

64.8 61.7 56.2- 67.8
27.1 26.3 23.6- 29.2

7.59 7.50 --. 39- 8.31
4 Q. 4 40.0 34.5- 45.8

122
12.8

120
11.0

201 199
4 .6 41.2

!06- 133
7.85- 15.3

163- 213
36.5- (5.4

3.21 3.32 2.83- 3.77
D.U5 0.350 1.319-0.157

12.b 1Ll.0 10.8- 16.A
.8 92 .03 78.1- 1r5

441- 713
183- 259

215- 298
52.8- 62.2

92.2- 121
6.23- 7.91

0.822- 1.13
8.71- 10.6

57.6- 65.3
214.3- 23.9

6.7:- 8.50
35.9- '44.2

109- 130
8.77- 14.3

187- 21.0
37.6- 44.3

ACCFPTABLE
ACCEPT A LE

ACCEPtABLE
ACCEPTA3LE

A: EPTABLE
ACCEPTABLE

ACC7PTARLE
ACCE PT ABLE

A CC EPT BL
CC2T k 3 L

ACC7?TA3LF

ACCE PTL F
ACCETA BLE

ACCiPTABLE
CC P A LA CC- 8 LE

2-.95- 3.65 TCC' TML
0.336-0.439 CHECX m.R TRP3

1.5.- 16.0
81-5- 1l2

ACC P 
A C CF?-TA.)L7

N UTHIENTS IN tILLIGRA ?3 PE R LITER:

0 N IA -NITROGEN 6.47- .6.9.0 7.70 06 .u- 9.12
0. 60 0. 7 30 0.- U91-;9 AC C PT9LE

6ASE L'?0N THEOFTICAL CALCULATIJN , CP.A C V ALU: 'IN NTSVxY.

?AG3 3

kLYTES



PERFO&:ANCE EVALUATION REPORT

W'ATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

BURATORY: nA024

SAMPLE IPORT TRUE ACCEPTANCE
ALT TS NUMBER VALUE VALUE: LIMITS

4 ARN iG
LINITS

PER FO Rm klN C,
EVALULATIO.N

NUT.IENTS IN .NMILLIGRAiS PER LITER:

T?,ATE-N ITROGEN 1
2

tTh OPHOSPiATE 2.
2

hLDAHL-NITROGE N

TAL PHOSPHORUS

3
4

U.49 0.520
10.6 11.0

0.54 0.150
1.87 4.10

15.3 14.0
1.04 0.710

0.37 8-0 .658
8.34- 13.0

V.114-0.187
3.48- 4.68

10.3- 17.1
0.226- 1.32

3 7.20 7.40 5.57- 8.05
4 0.42 0.490 0.341-0.569

0.412-0.625
9.34- 12.5

aCCEPTABLE
ACCPPTA LT

0.122-0.178 NOT ACCFPTABL7
3.62- 4.514 NOT ACC7PTABLF

11.2- 16.3
0.357- 1.19

5.16- 7.75
0.369-0.542

NOT A:CEPTAL3
C CIFP TA 3L '-

AC CPTA 3L-
ACCEPTA3LE

DEIANDS IN MILLIGRAiMS PER LITER:

67.5 70.8
199 207

- 6. -I .
11)3- 230

1 28.1 28.0 23.9- 32.
2 85.0 82.0 69.5- 95.3

DAY 60D 1 36.0
2 95.0

44.9 26.1- 60.1
131 75.4- 1P,0

5 .- 5 - AO . 5
172- 221

25.0 31.6
72.8- 91.9

30.3- 55.8
H8.5- 167

C C?'ZA t.ACCEPTM3L

ACCEPrA SL

ACCEPTASLE
AC:EPrx3LE
A cc E DTAi L L

ACETA aL

C 'S IN NICRCGRAMS FE-R LITTE:

:S-AROCLcR 125!4

: -A CCLCR i-26k)

- 1.82 1. 7 0.986- 2.71

2 4.13 4. 6 3 2.79- 5.96

1.21- 2.49

3.19- 5.46

B.;SYj UPON THEORETICAL CALCULATb0NS, Oi A R FERE":C7 VALUE WHEN CSsy

PT I T -.



PERFORMANCE EVALUATION REPOPT

"ATER POLLUTION STUDY NUMBER WP031

IBORATORY: MA024
-------------------------------------------------------------------------------------------

SArNPL E R2ORT TRUE ACCEPTANCE
NUMb ER n VALUE VALUE* LIMITS

w 11 i 14 G
W. RN:ING 3 2 RFOR MANC E

EVAL13ATTON

PC8'S IN OIL IN MILLG3AMS PER KILOG2AM:

-3 IN OIL- 1016/1242

,s IN OIL- 1254

2 *5.1 35.3 8.02- 46.6

1 29.6 43.9 13.5- 61.9

13.0- 41.6

9.8- 53.5

ACCETA3LE

ACC PT A3L7

PESTICIDES III MICR0 AMS PER LITER:

fLORDANE 3
4

.DRIN 1
2

ELD RI N

PT A C ILOR

.PTACHLOR E'POXLDE

8.18 8.21 4.91- 9.72
2.40 2.21 1.07- 2.77

.73 0.539 0.122-0.754
1.05 0.08i6 .0171-0.121

4.65 u.475 0.203-0.710
1.56 0.173 .0861-0.239

6.27 0.866 0.433- 1.15
1.68 0.202 .0956-0.268

'4.82 0.539 0.235-0.756
1.31 0.173 .0788-0.236

6.36 0.796 0.362- 1.06
0.93 0.142 .0570-0.216

5.35 0. .69 0 . 1 7- 0.9 1
1.79 0.216 .S756-0.269

4.49 0.478 0.26C-0.6110
1.50 (J.174 .0858-0.2.35

5.52- 9.11.
1.29- 2.56

ACC ZPT.t AL
ACCEPTABLE

0.2r2-0.67u NOT ACCEPTABLE
.03"3-C.1'8 NO' ACCETA3LE

Q.267-9.o45 NOT AZCET~s s
c .1j>-O- 4 9 NOT ACEPTA3LE

.52U- 1.06 NOT ACCEPTA3LE

.117-n.246 NOT ACPT'aL7

0.3'1 -0. 94) NOT AC:-P A LE
.093'-0.216 NOT ACCP "A13F

C.445C-t .972 NOT ACCPiTAEL5
.:772-7.l05 NOT ACZEPTALE

0.279-'.32; NOT AZ: V7'A L
. - .245 'NO T AC C*it. R L

C-3C.-C.5 ' NOT .C C p7 LE
2.1 1-'.2l6 NOT .CC 'pT.L

aA37D UPON TrEC rCAL C.LCULATIoNS, OR A REF,)R R C V kLU' HEN ECE3 . Y

PAGE 5

AL YT S

DATI.: 12/2-7/93

i
2

i
2



PERFORMANCE EVALUATION REPORT

wATER POLLUTION 3T UDY NU iBER WPI31

0ATE: 2/27/93

Ao RAT0AY: 11A024

SA.1PLE RPOAT T:?UE ACCEPTANCE
NALYTES NU?1BER VALUE VALUEe-- LfI 1TS

VOLATILE HALOCARBONS T4 0jiCRoGA, PE R LITER:

WA R I NG
LIMlTTS P E F 0 R V AI ;

E V AL UJ A 7 t N

,2 DICHLOOLITHANE

-i L 0 H 0 FOR L

, ,. TRICALOiOETHANE

RICHLOR 0TH NE

RU ONT ET ACH LORIDE

TACHLOdYETHiENE

7.2DICHLOO ETANE

:bHOIOCHLGEOMETHANE

.0 fRFOE

TH Y L L- C hiLORIDE

L 0 iCzSC N Z 7 N

14.9 15. 10 .2- 20.4
55.2. 55.c 36.2- 73.4

11.7 11.6 7.95- 15.9
63.9 64.4 38.3 - 86.7

12.8 13.4 3.68- 1B.2
37.3 37-. 22.7- 50.0

7.61 7.57 5.10- 10.3
60.0 62.7 38.6- 80.5

5 . 9 16 .4 1').-9- 22.2
37.3 37-1 23.0- 50.1

9.37 9.24 6.08- 12.5
49.6 51.3 31.2- 66.7

10.0 10.8 7.33- 14.2
36.7 38.1 24.9- 53.6

11.0 13.1 5.48- 17.0
50.3 5.1 34.1- 50.2

12.4 14.5 7.u5- 20.0
38.0 42.3 25.5- 59.9

19.5 10.5 .59- 16.i
58.2 14 .I 3n.7- 76.5

15.3 2 6 .d l1.U- 20.1
56.7 63.7 4.3- 7-.8

11.5- 19.1
4C.9- 68.7

8.86- 14.8
44.4- 80.6

9.R9- 17.0
26.2- 46.6

5.75- 9.62
43.9- 75.2

12.3- 20-9
26.4- 46.6

6.89- 11.7
35.7- 62.2

8.21- 13.3
28.5- 50.0

9.55- 15.9
31. 9- 74. u

9.04- 18.4
29.9- 55.6

7.79- 14.9
36.5- 70.7

12.5- 19.0
46.2- 7a.9

AZC PTAB LE
ACC P 7A PLE

A Cc DT .~ L E
ACCE?'A3LE

ACC PTA cL

ACCi7A SL Z

ACCEP'ALE

AC-7 T. Fk L

CC

L 7

ACC 7- L E
ACC T3L'

ilL

LF

3 C r , . E

-jLArL? M A *MATIC5 IN IC G / LTCG:

SZ - 4j-t 25.7- 56.0
2 .3 3.2 1.0, 11.6

29.5- 52.2

NAS :JPON TH EO SETICAL CALCULjT"c;, Ce A RESRENCE VALUF WHFN NF*2-z v

rcc L



PERF"IMANCE 7VALUATION REPORT OATF- L2/27/93

- - -WATER oLLuTIN STUDY NWU'MBER WP031

ATORY: IA024
-------------------------------------------------------------------------------------------

SAMPLF - poiT T:. UE ACCEPTANCE 4 ARNIG PNA Lf ES NU - r a--.RLd U VA.4L E L IMITS L I . 1TTS-- - -------- --- --- ------ --- - ---- - - - - -- -------------- - --- --AT O

VOLATILE AROtMATICS I 1CoGRAiS PE LIT E:

YTLSENZENE
-2

LU ENE

a.-. 66. 36.0- 94.3
13.3 14.U 9.26- 19.0

SV5. 4.2 30.2- 65.2
3 3 9.5. 6.09- 12.3

2-DICHLOROBENZENE

3-DICHLOROSENZENE

4-DICHLOROBENZNE

2

2

56.0 65.5 32.7- 93.9
3.Qb 8.6 5.85- 11.7

42 47.9 29.4- 61.7
5-. 2.5 11.6- 21.1

Lil-- 6..5 34.4- 55.o
11.6 1-1.4 7.49- 17.8

43.4- 35.9
10.5- 17 .

34.6- 60-.9
6.93- 11.9

40.5- 96. -

6.5)- I I.0

33.5- 57.6
12.9- 19.9

'EI.C- 70.3
8.79- 1.

ACCE PTABLE
ACCPTABL:E

ACCPTABLE
ACEP TABLE

AC77PTABLE
ACCEPTABLE

ACCEPTAPLE

A CC PT A3LE

ACCE ?TABLE
A CC PT A BLE

,IISCELLANECUS PARAEt a:

'AL CYANIDE

-FILTEFA3LE RESIDUE
tlG/L)

AND GREASE
tC/L)

AL PHENOLICS
t'G/ L)

!)-77 .6 00.598- 1.15
-3 - J- i. ) 2- ON.20,9

2
1.5 61. 47.7- 64.6

65.5 83.0 62.8- 91.3

.1 b30 3.07- 12.2
6- 4 : L 33.7- 56.0

9 .595 0.312-0.678
7 3 .1 3 it 66 c46n

0.668- 1.cn
O-.116-0.111a

49. .- 62.5
66.4- e7.A

4.22- 11.

3.58-0- 3.

. . ~ . ,-~~ ~~ -~* - ---- ---- .a4~ ,. 2-I 1. ACrYPT.ALE------------------------------ --------
3A~iED UPON T8E0Rsn:L- CLC-AN~ O-~ ---- --------------------------------------E UPON U L!. J.;55, OR A REFERENCE VALUE y

PA G 7 (LAST PAGE)

AZ CTA BL E
ACPA9LE

ACC TABLE
ACC PTASL

* '- AC' TA

- C, -v T, i



SCDHEC
Page 3 of 3
March 30, 1994

WS032 Inorganics:

Beryllium: This element was reported incorrectly. It should have
been reported as 0.99. There was no apparent problem with the
turbidity analysis.

Nitrate: The nitrate was not corrected for a nitrite conversion
factor. This correction will be made for future performance
evaluation samples.

WP031 Organics:

Pesticides: The pesticide results were inadvertently increased by
a factor of 10. This is due to an error in the conversion from on-
column levels to sample levels. If the correct. conversion factor
was applied, all pesticide results would have been within
acceptance limits. Analysts and data review personnel have been
made aware of this occurrence to avoid future errors.

Methylene Chloride: This compound is a common laboratory
contaminant and interference may have caused the high result.

WP031 Inorganics:

The copper value was reported incorrectly, it should have been
reported as 590 ppb which would have passed. The orthophosphate
was reported incorrectly not taking into account dilution and
concentration factors. It should have been reported as 0.14 and
3.74 which would have been within acceptance limits. The TKN may
be due to an improperly made dilution. The analyst was made aware
of the problem. The low oil and grease result may have been due to
a high blank being subcontracted from the result. Stricter
monitoring of blanks is being conducted in this area.

Sinc rely,

(j'sa A. Snow
Quality Assurance Officer

Encl: 2



Thermo Analytical Inc.

Skinner & Sherman Laboratories Inc.
300 Second Av.unue
Post Office Box 521 -

Waltham. MA 02254-0521

(617) 890-7200

Comments WPO31 Results

After further review by the laboratory, it appears that the pesticide results were incorrectly
reported for EPA Study WPO31. The reported results were inadvertently increased by a factor
of 10. This is due to an error in the conversion from on-column levels to sample levels. If the
correct conversion factor was applied, all pesticide results would have been within acceptance
limits.

Analysts and data review personnel have been made aware of this occurrence to avoid future
errors.



WS-033



M-MA024 Mr. David Peterson TION REPORT DATE: 2/10/94
TMA/Skinner & Sherman Laboratories, Inc.
300 Second Ave.

Waltham, MA 02254

.8ORATORT MAU2L4
-------------------------------------------------------------------------------------------

SAMPLE REPORTED TitUr ACCEPTANCE PERFORMANCE

iALY'rES NUA3ER VALUE VALUE* LIITS EVAL UATIJS3
--------------------------------------------------------------------------------------------

TRACE METALS IN MICROGRAMS PER LITER:

MINUM 1 1420 1400 1260- 1510 ACCEPT ABLE

JTIMONY 2 44.9 48.9 31.2- 63.6 ACCEPTABLE

i S EN IC 1 4U.7 39.5 33.1- 45.1 ACCEPTABLE

IRIUM 2 1820 100 1530- 2070 ACCEPTABLE

(YLLIU 1 9.01 9.07 7.71- 10.4 ACCEPTA.LE

) 2 1730 1700 1500- 1990 ACCEPTABLE

ADM UM 1 49.2 49.0 39.2- 5.83 ACCEPTABLE

A.H O1I u 1 160 139 135- 113 ACCEPTABLE

0P p' t 1 1950 1900 L710- 2090 ACCEPTABLE

-AU 1 32.3 /6.7 55.1- 102 ACCEPTABLE

AGAN :3 J 1 6G.0 u3.3 55.7- 67.7 ACCEPTABLV

F RCU' 1 1.2 1.77 1..24- 2.30 ACCEPTABLE

--------------------------------------------------------------------------------------------------

BA3t.) UPX TiiEo'iETiZAL CALCULATIONS, UA A TiEFCiK-CE VALUE WHE!N NFEZESSApY.

PA,; 1



PERFORMANCE EVALUATION REPORT DATE: 2/10/94

WATER SUPPLY STUDY NUMBER WS033

SORATORY MAJ24

SAMPL' REPORTED TRUE ACCEPTANCE PERFORMANCE

ALYT 3 N U3bE R VALUE VALIJ* LIMITS EV ALUATI3NS

TRACE METALS IN MICROGRAMS PER LITER:

)LYIBDENUM 2 131 130 89.2- 166 ACCEPTABLE

CKEL I504 490 417- 563 ACCEPTABLE

-LEN IUM 1 106 98.3 73.6- 118 ACCEPTABLE

LLVER 2 66.4 66.9 57.1-' 75.6 ACCEPTABLE

IALLIUM 2 9.00 9.56 6.69- 12.4 ACCEPT ARLE

r - 1 2080 2090 1920- 2240 ACCEPTABLE

NITATE/NITRITE/FLUORIDE IN MILLIGRAMS PER LITER:

LT HAT' A3 N 1 10.5 9.80 0.82- 10.8 ACCEPTABLE

LTHIT6 AS N 1 .1.40 1.40 1.19- 1.61 ACCEPTABLE

LORID 1 6.55 6.60 5.94- 7.26 ACCEPTABLE

TRIHAL0 MET:MANES I: MICROGRAMS P2R LITER:

. 1 1. '.1 15 .d 12.6- 19.0 ACCEPTABLE

--------------------------------------------------------------------------------------------
HASD UPON TMEORETICAL CALCULArIOzS, OR A REFERENCE VALUE Wli.N NECESSARY.

PAG 2



PERFORMANCE EVALUATION REPORT DATE: 2/10/911

WATER SUPPLY STUDY NUMBER US033

ABORATORf mJA24

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE

'iALYTE3 NUMBER VALUE VA.LU: LI.IITS EVALUATIONS

-----------------------------------------------------------------------------------

'CRIiALOZETHANES IN MICROGRAMS PER LITER:

HOMOFORM

4LOH0ODIHAOMJdTHANE

H LORO FORA

*3TAL TRIHALOMETHANE

VOLATILE ORGANI

EN ~ Z E ti

ARSON TETRACHLORIDE

HLOROBEN ZENE

L, 2 DLCtiLORG ENE

L, 4-ULICHLORuHS ENZEN.E

L,2-:)ICH LORO6THANE

L,-i :i Lii i -'1iY LEN

1

1

1

I.

C CO m

1

2

2

1

L

31.6

26.0

31.1

104.4

POUNDS IN

11.6

13.7

15./7

13.7 1

16 . I

34.4

28.7

36.7

115.6

MICROGRAMS

12.0

13 . 4

16.4

15.1

0-9

27.5- a1.3

23.0- 314.4

29.4- 44.0

92.5- 139

PER LITER:

9.60- 14. 4

10.7- 16.1

14.7- 22.1

12.4- 18.6

12.1- 10.1

13.5- 20.3

ACCEPTABLE

ACCEPTABLE

ACCEPT ABLE

ACCEPTABLE

ACCEPTABLE

A CCEPTA9SL'

ACCEPTABLE

ACCFP A 4LE

ACCEPTA LE

ACCEPT A3LE

L2.9 10.3- 15.5 ACCEP' A*LF

6 rA5ED UPON TH ORSTE AL CALC ULATI0:N N R A REFERENCE VALTJE 'I' HEN 'ECES7A RY.

PAG6 3
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PERFORMANCE EVALUATION REPORT DATE: 2/10/94

WATER SUPPLY STUDY NUMBER ws033

8ORATONY MA024
-------------------------------------------------------------------------------------------

'A APLE REPORTED VHUE ACCEPTANCF PERFORMANCE

4ALYTEs NU iiiFR VALUE VALUE* LIMITS EVALUATIONS
-------------------------------------------------------------------

VOLATILE ORGANIC COMPOUNDS IN MICROGRAMS PER LITER:

1,2 DICHLOROETAYLENE

1,2 DICHLOROETHYLENE

,2 ULCHLUROPROPANE

FHYLBENZENE

T Y E NE

'CdLOROETHYLE NE'

3LU NE

,1, 1-TRICA LOROETH AN K

dICdiLORO *THY LEN

INYL CHLORIDE

OTAL XYL:NES

ii LORO ETrAN 0 E A

16.9

141.7

141 

16.9

12.9

14.5

12.1

14.2

A. 4. 3

13.3

11.6

25.7

10-.

13 .9

14.*3

17.0

13.0

12.9

12.3

14 . 6

7. 35

11. 6

13.2- 19.3

11.1- 16.7

11.4- 17.2

13.6- 20.4

10.4- 15.6

10.3- 15.5

9.34- 14.8

11.7- 17.5

11.9- 17.9

4.41- 10.3

9. 26- 13.

Iu.8 10.3- 2u.6

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTA B LE

ACCEPTABLE

ACCEPTASLE

ACCEPT ABLE

ACCEPTABLE

NOT ACCEPTABLE

ACCEPTABLE

NOT ACCEPTADLE

BASLO UPON THEORETICAL CALCULATIONS, O A BFERE!lCE VALUE WHEN NECESSARY.

PAGE 4
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PERFORMANCE EVALUATION REPORT DATE: 2/10/94

WATER SUPPLY STUDY NUMBER WS033

AHORATORY MAU24

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE
NALYTES NUM 3ER VALUE VALUE LIMITS EVALUATIONS

VOLATIL- ORGANIC COMPOUNDS IN MICROGaAMS PER LITER:

,2LaRO.O3CHLOROPROPANE4 U.280 0.233 0.140-0.326 ACCEPTABLE

LOMOMiTiANE 3 13.7 15.2 10.5- 18.7 ACCEPTABLE

1 CHLOROMET HANE 3 7.99 12.a 9.25- 16.3 NOT ACCEPTABLE

,1,1,2TETRACHLOROETHANE3 9.54 *e 8.63 6.37- 9.98 ACCEPTABLE

,2,Q-TRiCHiLORO8ENZENE 3 17.1 16.8 12.0- 20.1 A'CCEPTABLE

, 2-TR1C~hLOROETHANE 3 16.0 15.7 9.66- 19.7 ACCEPTABLE

ILSCELLANEOUS ANALYTES:

URBID1TY ~y7 1 1.59 "A1.10 0.936- 1.54 NOT ACCEPTA1LF

OTAL FILTr>AiiLE FESIDUE1 342 3d4 255- 567 ACCEPT A3LE
MILL'1RA MS PER LTEft)

AL C !U - 1 212 200 167- 212 ACCtPTABLF
:G. CACUJ/L)

1 6.95 9.LO 8.36- 9.31 ACCEPTA9LE

L KALLNli1Y - 42.7 41.0 37.3- 46.14 .CC P1A LE
1G. CACO3/L)

63AZEL) UPON THEORE[CAL CALCULATIONS, RER A FERENCE VALUE WHEN NECESSARY.
* zi [ iFLCALT BJIA3 1 ANTIZIPAITED FOR ?iiIS 1.ESULT.

PA,;E 5



PERFORMANCE EVALUATION REPORT

4ATER SUPPLY STUDY NUMBER WS033

,BORAroRY MAU24

!;AMLE REPORTED TRUE ACCEPTANCE PERFORMANCE
IALYTES NUE1R VALUE VALU E LIAITS EVALUATIONS

MISCELLANEOUS ANALYTES:

JRRUSIVITY
LANGELIER IND. AT 20C)

)DLUZ 5K
ilLLIGRAMS PER LITER)

JLFATE
IELLIGRAMS PER LITER)

t 1.05

20.2

166I

1.057 0.679- 1.39

18.8 17.1- 20.5

170 152- 185

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

OTAL CYANIDE 1 0-.329 0.340 0.255-0.425 ACCEPTABLE
IILLIGRAMS PER L rER)

BASED UPON THEORET[CAL CALCULATIONS, OR A REFElENCE VALUE WHEN NECESSARY.

PAGE 6 (LAST PAGE)
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Commonwealth of Massachusetts
Executive Office of Environmental Affairs

Department of
Environmental Protection
Lawrence Experiment Station

William F. Weld
Govemw

Daniel S. Greenbaum
CommIJOnfr

March 25, 1994 Cert. Mail # P 354 484 426

M-MA024
Mr. David Peterson
TMA/Skinner & Sherman Laboratories, Inc.
300 Second Avenue
Waltham, Massachusetts 02254

Dear Mr. Peterson:

Your laboratory's results from the EPA's Performance Evaluation

Water Supply Study (WS033) have been reviewed. Pursuant to 310 CYR

42.12, your laboratory's certification has been downgraded to NOT

CERTIFIED status in the following categories:

Potable Water
Turbidity

This status is effective immediately. After review of the next

Performance Evaluation Study results another evaluation will be

made concerning the certification status of your laboratory.

Meanwhile, no analytical measurements in the "not certified"

categories may be submitted to the Massachusetts Department of

Environmental Protection where the Department requires analyses to

be conducted by a certified laboratory.

Sincerely,

Ann Marie Allen
Director, Laboratory Certification Office

37 Shattuck Street e Lawrence, Massachusetts 01843 0 FAX (508) 688-0352 * Telephone (508) 682-5237



W? A
Thermo Analytical Inc.

Skinner & Sherman Laboratories Inc.
300 Second Avenue
Post Office 6ox 521
Waltham, MA 02254-0521

(617) 890-7200

May 26,1994

Mr. Charles Dyer
Department of Environmental Services
Office of the Commissioner
6 Hazen Dr
PO Box 95
Concord NH 03302-0095

Dear Mr. Dyer:

The following corrective actions have been taken concerning the unacceptable results for
VOC's and Turbidity in the WS033 Performance Evaluation Study:

Organics

The vinyl chloride and the chloroethane results are high due to the response of these
compounds in the standards. These compounds are very volatile, therefore minimum
response requirements have been established in the lab so the analyst can be aware of the
quality of the standards that are being used. The gas standard will be replaced more often.
The low response of the dichloromethane could be due to the fact that it is a common lab
contaminant and this may artificially elevate the response in the calibration standards, thus
giving a lower actual result in samples.

Inorganics

The instrument was not being calibrated correctly with the new standards. The correct
calibration procedure has been implemented.

Sincerely,

Lisa A. Snow
Quality Assurance Officer



U:

4. Observation:

)

S. Recommendation:

r~sI&vMLQ .~~ .I§&

CI4o~'V4h6vL 6i4~'~

A6L C~(4§ 6/-LAJC~ ~a~b~/1 -

04 0e3 *4{4MW

6. Corrective Action Reply -

v~c so ral ! "/

7. Dat Aton WilMBc Completed: q

8 Si jaur fle art~met Re resentatie 6d r Date:_

9. Evaluation of Corrective Acti Response:

Acceptable NotAcceptable Other

10. Quality Assurance Auditor.P Date:

11. Corrective Action Complete:

Verified By- Date:

- ~~~.TMA~Sinnder &'Shcrrnan Lao~oIes Ic.2~7 ~ ~ ~.

Correcive Action Requxest b

1. Dep a~ent

Agenda/ Checkls t -

2. Attention: _Reply By-

3. Audito 4Date:.

( 6-E
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TMA/Skinner & Shezman r d
Quality Assurance Pr

Corrective Actioa Reqde i

1. Department: Report No.:

Agenda/Checkllstite3

2. Attention:

3. Aud(tor: D

eply By:

ate:

4. Observation:

OL~~4-Ud if~fi ~~c

1b~A~~( 6 M$~ ~ LMpviT

S. Recommendation:

6. Corrective Action Repiy

,1Z1A2
6

C ~4~4~( 6 ~ $~2ii$ /Z~AL~Q

Xo

7. Date Action Will Be Completed

8. Signature ofDepartment Rcpresentative e- Dlate:

9. Evaluation of Corrective Action Response:

Acceptable _ Not Acceptable Other

10. Quality Assurance Auditor. Date'

11. Corrective Action Com ete

Verified By: Date:

(

/-Z- :/- I- LI

az-6 /



EPA/CLP 2/94



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478

LAS VEGAS, NEVADA 89193-3478 -

702/798-2100

APR 14 1994

Mr-. Jeff Depaolo
Skinner & Sherman
300 Second Avenue
Waltham, MA 02254

Dear Mr. Depaolo:

The Individual Laboratory Summary Report (ILSR) summarizing

your laboratory's results for the most recent Quarterly Blind

(QB) Performance Evaluation (PE) Sample (QB2, FY94) is enclosed

for your information and review. Please review your score as

listed on the ILSR to determine the actions which are required to

correct any deficiencies. The wording of these Performance

Categories below was established by your contract and the

Administrative Project Officers of the National Program Office

for CLP laboratories:

o Acceptable, No Re-sponse Required (Score greater than or

equal to 90 percent):

Data meets most or all of the scoring criteria. No

response is required.

o Acceptable, Response Explaining Deficiency(ies) Required

(Score greater than or equal to 75 percent but less than

90 percent):

Deficiencies exist in the Contractor's performance.

Within 14 days of receipt of this notification from EPA, the

Contractor shall describe the deficiency(ies) and the

action(s) taken to correct the deficiency(ies) in a letter

to the Administrative Project Officer, the Technical Project

Officer and the Environmental Monitoring Systems Laboratory-
Las Vegas (EMSL-LV)

o Unacceptable, Response Explaining Deficiency(ies) Required

(Score less than 75 percent):



2

Deficiencies exist in the Contractor's performance to

the extent that the National Program Office has

determined that the Contractor has not demonstrated the

capability to meet the contract requirements.

Within 14 days of receipt of notification from EPA, the
Contractor shall describe the deficiency(ies) and the
action)s) taken to correct the deficiency(ies) in a letter
to the Administrative Project Officer, the Technical Project
Officer, and EMSL-LV.

The Contractor shall be notified by the Technical Project
Officer or Administrative Project Officer concerning the remedy
for their unacceptable performance. A Contractor may expect, but
the Agency is not limited to, the following actions: reduction of
the number of sampleg sent under the contract, suspension of

sample shipment to the Contractor, an On-Site laboratory
evaluation, a data package audit, a remedial laboratory
evaluation sample, and/or a contract sanction, such as a Cure
Notice.

Note: A Contractor's prompt response demonstrating that
corrective actions have been taken to ensure the Contractor's
capability to meet- contract requirements may facilitate
continuation of full sample delivery.

Your initial response, if any, to this letter should be to
your Regional EPA Technical Project Officer for your contract.

cerely,

Lar y C. utler
Research dhemist
Quality Assurance Research Branch, QAD

Enclosures

Individual Laboratory Summary Report



I

INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 09 2 FY 94

LABORATORY NAME: TMA/Skinnr -L Sherman (MA) t011 (SKINER)

PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 7 Same = 0 BeLow a 8

PREDICTION INTERVALS

ELEMENT

ALUMINUM

ANTIMONY

ARSEN IC
BARIUM

UEkYLLIUM

CADMIUM

CALCIUM

NIUM

,LT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY
NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

627
c

321
689

d

126

25900

2.0
d

208

82401

12000

14500

108000

0.16

8.0

1000.0

1.0

4.8

d

2.0
10.0

21000

2670
c

475

1330

d

176

31700

35.3
d

254
113001

15900

17700

154001

0.54

17.8
1580

5.2
43.6

d

5.7

20.0

28900

0 OF ELEMENTS NOT-IDENTIFIED:

* OF ELEMENTS MIS-QUANTIFIED:

* OF FALSE POSITIVES: 1

406
c

305
619

d

120
25900

2.0
d

204
79100

11600
14200

103001

0.12
8.0

1000.0

1.0

2.0
d

2.0
10.0

20100

2890
c

491

1400

d

182

31700

39.8
d

258

116000
16300

18000

158000

0.58

19.8

1660
5.8

47.8
d

6.1

22.4
29700

1240

15.2

399
884

0.47
143

29000
10.4

2.3
228

86300
13000
16300

124000
0.45

7.5

1060

3.5

36

379
4.3

6.3

22600

8

S

S

a

PROGRAM DATA

#LABS #LABS #LABS #LABS #LASS TOTAL

NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0

# 0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

2
1

0

0
1

1

0

0

0

1
1

0

1

0

0

0
0

I

0

16

16

I 16

16

16

16

16

16

1 16

1 16

3 16

0 16

0 16

0 16

0 16

1 16

0 16

0 16

0 16

0 16

0 16

0 16

0 16

0

0

9 OF MATRIX SPIKES OUT: 2

SOIL : Sb, Sa

9 OF DUPLICATES OUT: I

SOIL : AL

% Score:
REPORT DATE:

MATRIX:

94.5

3/22/1994

SOIL



~h. ~
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INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 2 FY 94

LABORATORY NAME: TMA/Skinner & Sherman (MA) [01) (SKINER)

PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 7 Same = 0 Below = 8

PREDICTION INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

810

314

35.6

789

23.3
35.2

11400

45.8

183

128

516

25.2

13500
78.1

0.75

87.3

17200

24.7

55.3

20600

36.2

197

83.1

990
384

46.3

964
28.5

46.9

14000

58.0

224

157

631

36.3
16500

95.4

1.2
113

21100

34.0

74.6

25200
46.8

241

109

806
30.9

34.4

789

23.3
34.0

11400

44.5

183

128
516

24.0
13500

78.1

0.71

84.6
17200

23.7
53.2

20600
35.0

197

80.3

995

389
47.5
964

28.5
48.2

14000

59.3
224
157

632
37.5

16500
95.4

1.2

115
21100

35.0
76.7

25200
48.0

241
112

896
328

42.9
886

26.3
41.8

13000
55.8

209
142

552
34.1

15500
88

1.3

101
19700

31.3
68.8

23100
44.8

226
92.4

PROGRAM DATA

#LABS #LABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS MSPK OUT

#LABS TOTAL

DUP OUT #LABS

0

0

0

0

0

0

0

0

0

0

0

0

0

0

X 0
0

0

0

0

0

0

0

0

ELEMENTS NOT-IDENTIFIED: 0

ELEMENTS MIS-QUANTIFIED: 1

FALSE POSITIVES: 0

$ OF MATRIX SPIKES OUT: 0
4ATER :

* ,, DUPL
-ATER :

ICATES OUT: 0

% Score:
REPORT DATE:

MATRIX:

94.5

3/22/1994

WATER 1

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

r T

t _R

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANAD IUM
ZINC



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 0B 2 FY 94

LABORATORY NAME: TMA/Skinner & Sherman (MA) (O1 (SKINER)

PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 7 Same = 0 BeLow = 8

PREDICTION INTERVALS

WARNING ACTION

LOWER UPPER LOWER UPPER

537
288
185
661
46.5

41.7

12600
51.0

136
198
440

23.8
9990
39.8

4.5

176

d
33.8
10.0

d

45.0
118
177

740

352

231

808
56.8
54.4

15400

64.9

166

242

538

31.5

12200

48.6

7.6

215
d

52.3

15.4

d
59.7

144

226

515
288
180
661

46.5
40.4

12500
49.5

133
198
440

23.0
9990
39.3

4.2

172

d

31.8
10.0

d

43.4

118
172

762
352
236
808

56.8
55.8

15500
66.4

170
242
538

32.4
12200
49.2

8.0
219

d

54.3
16.8

d

61.3
144
232

LABORATORY

REPORTED

VALUE Q

641

313

215

742

50.4

49.4

14300

62.4

157

218
469

30.5
11400

43.9
5.7

208

2880

48.5

4.1

2330

57.5

132

202

PROGRAM DATA

#LABS #LASS #LASS #LASS #LASS TOTAL

NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

MLT

ER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SOD IUM
THALLIUM

VANAD[UM

ZINC

ELEMENTS NOT-IDENTIFIED: 0

ELEMENTS MIS-QUANTIFIED: 0

FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 0

WATER :

- ,F DUPLICATES OUT: 0

WATER :

% Score:
REPORT DATE:

MATRIX:

94.5

3/22/1994

WATER 2

8

U

B

OF

OF

OF



TMA/Skinner & Sherman Laboratotis, Inc.
Quality Assuance Progzam

Corrective Action Request Form

-- r,1. iepartment: I

Agenda/Chec !te

2. Attention ReplyB

3 A A____ _ Dat_

W$a A-I144 C (Q S a

S. Recommendatio=

a- s+ fi OJ) P-6YS, U$5U

C~M is'

II I I1I -vTh I IA-r pK6:1 c-
6. Corrective Action R-py:

,z 
57

sp.- I-

'-1

bee ) e

___

7. Date Action WM Be Completed:

f S naur nf~h.artmn t Re i Date. /2

9. Evaluation ofCorrectiveA * Rspoase

Accptable Not Acceptable ther

10I * ai Asumc Auditr: -Dat- 'I

11. Correctve Action Co let

Verified By- _Z 7 - 1
Date: _____

S)0

(

4" - -

v ort

y-
.

ate:. Q y
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION I
ENVIRONMENTAL SERVICES DIVISION

.60 WESTVIEW STREET. LEXINGTON, MASSACHUSETTS 02173-3185

C 09'4 e J 2 9 1994 June 29, 1994

David Peterson
Skinner and Sherman Laboratory
300 Second Avenue
Waltham, MA 02254 7-
Re: Quarterly Blind Performance Evaluation Sample Results

Data Audit Results for Case 121747

Dear Mr. Peterson,

Enclosed are the results for the Inorganic Quarterly Blind
Performance Evaluation Sample Results for QB3-FY94.

* Your score was 96.5%

* A score greater than or equal to 90 percent is
classified as Acteptable, No Response Reguired.

* No corrective action is required, however, it is
strongly recommended that all errors be evaluated
and necessary corrective action be implemented as
part of your laboratory Quality Assurance Program.

Sincerely,

Moira Lataille
Deborah Szaro

Region I CLP/TPOs

cc: Larry Butler, EPA
Quality Assurance Research Branch
P.O Box 93478
Las Vegas, NV 89193-3478

Michael Hurd, APO, EPA
401 M Street S.W. (OS-230) Rm M-2624
Washington, DC 20460

/af
qb>90

SVTo

- - - - - - - - -



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 06 3 FY 94

LABORATORY NAME: TA/Skinner & Sherman (MA) [X21 (SKINER)

PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 6 Same = 0 BeLow = 7

X Score: 96.5

REPORT DATE: /8/1994

MATRIX: SOIL

PREDICTION INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

PROGRAM DATA

#LASS #LABS #LABS

NOT-ID MIS-OUAHT FALSE POS

#LABS #LABS TOTAL

MSPK OUT DUP OUT #LABS

1740

12.0

30.3
3360
1.0

1.0

20600
589

d

98.7

8880
864

2520
1000
0.51

17.3

1000.0
1.0

3.7
d

c

75.5
191

13700
14.3

53.9
10900

1.2

3.7

25800
726
d

136

21800
1290

3780
1240

1.6

30.8

2210
2.7

7.1

d
c

123
297

6850
4.4

45.8

5930
0.48

1.8

23800
662

6.8
114

13700

1120

3090
1090

0.99

21.9
1300

1.6

6.5

364
0.43

104

251

0

BN 0
0

0

B 0
0

0

0

B 0
0

0

0

0

0
* 0

* 0

0
0N 0

B 0

U 0

0

N 0

O OF ELEMENTS NOT-10ENTIFIED: 0

t OF ELEMENTS MIS-OUANTIF!ED: 0

9 OF FALSE POSITIVES: 0

# OF MATRIX SPIKES CUT: 3
-OIL : Sb, Ag. Z%

" OF DUPLICATES OUT: 2

SOIL : Hg, Ni

ELEMENT

ALUMINUM

4TIMONY

APENIC

B; A [Us

SERYLLIUM

CADMIUM

CIUM
3MIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

'RCURY

s.CKEL
,0TASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

2820

12.0

32.4
4030

1.0

1.0

20900

592
d

102

10000
903

2640
1010
0.61

18.5

1000.0

1.0
4.0

d

c

79.7

200

12600

13.2
51.8

10200

1.1

3.4

25500
723
d

132
20600

1260
3670
1230

1.5

29.6
2080

2.5

6.8
d

c
118

287

0

2
0

0

0

0

1

0

0

0

0

0

0

1

0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

10

0

0

0

0

0

0

0

1

0

0

0

0

2

0

0

5

1
0

2

0

0

0

0

0
0

0

0

0

0

0

0

0

0
7

1

0

0

0

0

0

0
0

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 06 3 FY 94

LABORATORY NAME: TMA/Skinner & Sherman (MA) [X21 (SKINER)

PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 6 Same = 0 Below = 7

% Score: 96.5

REPORT DATE: 6/8/1994

MATRIX: WATER 1

PREDICTION INTERVALS

WARNING ACTIO

LOWER UPPER LOWER

1330
274

118

706
39.8
42.6

11000

44.5

154

100

593
33.2 -

6540

102

4.6

72.4

5260

31.1
c

10300
35.4

259

520

1630
368
158

863
49.5

55.8
13400

55.8
190

123
786

45.4

8150

124

6.1

112

6730
46.2

C

12600
48.4

317

636

1330
264

113

706
38.7

41.2

10900

43.3

150
100

572
31.9
6360

101

4.5

68.1
5100

29.4

C

10300
34.0

259

514

LABORATORY

UPPER

1630
378
162

863

50.6
57.2

13600
57.0

194

123
806

46.7

8330

125

6.2
117

6890
47.8

c

12600
49.8

317
642

REPORTED

VALUE Q

1570
312
145

814

46.2

51.2
13000

48.1

180

112

740
40.8

7900

118

5.4

98.6

6660
40.2

3.6
12400

43

295

609

#LASS

NOT-I0

0
0

0

0

0
0

0

0

0

0
0
0
0

0

0

0
0

0

0

0
0
0

0

8

E

PROGRAM DATA

#LAaS OLABS #LABS

HIS-QUANT FALSE POS MSPK OUT

0

1

0

0
0

0

1

0

2

0

1

0

0
0

0

0
0

0

0

0

0
0

0

0

0

0

0

0

0
0

0

0

0
00
0

0

0
2

0

0

1

0

0

0

0

0

0

0

0

0

0
4

0

0

#LABS TOTAL

DUP CUT #LABS

a 14

0 14

0 14

0 14

0 14

0 14

0 14

0 14

0 14

0 14

1 14

2 14

0 14

0 14

0 14

0 14

0 14

0 14

0 14

0 14

0 14
0 14.

0 14.

# OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 0

9 OF FALSE POSITIVES: 0

9 OF MATRIX SPIKES CUT: 0

WJATER:

Z OF DUPLICATES CUT: 0

WATER :

ELEMENT

ALUMINUM
%QTIMONY

ARSENIC

BA;.IUM

BERYLLIUM

CADMIUM

'CIUM

mIUM

COBALT

COPPER

IRON

LEAD
MAGNESIUM
MANGANESE
)JERCURY

NICKEL

?OTASSIUM

SELENIUM

SILVER

SO0 IUM

THALLIUM

VANADIUM

ZINC

I



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 3 FY 94

LABORATORY NAME: TMA/Skinner & Sherman (MA) CX23 (SKINER)
PERFORMANCE LEVEL: ACCEPTABLE
LABORATORY RANK: Above = 6 Same = 0 Below = 7

PREDICTION INTERVALS

WARNING ACTION
LOWER UPPER LOWER UPPER

767
280

91.0
388

35.7

22.8

10900

61.2
233

90.0
517

32.8
7420

48.6

3.0

85.4

12000

31.8

10.0

16200
40.9

115
99.2

937
426

120

474

43.6

32.9
13300

74.8

285
110
653

41.4

9060
60.0

4.6

116

14600

46.6

33.0

19900
63.0

141

132

767
264

87.9
388

35.7

21.6
10900

61.2
231

90.0

502
31.8
7370
47.4

2.8

82.1
11800

30.2
10.0

16200
38.4

115
95.5

937

442

123

474

43.6

34.0

13300
74.8

287
110

668
42.4

9110

61.2
4.8

119
14800

48.2

36.6
19900

65.5
141

136

LABORATORY

REPORTED

VALUE 0

913

342

109
450

41.2

28.2

12900
63.4

267

99.5
653

37.4

8880
56.8

3.8

105

14500

42.4

8.2
19400
56.9

132
133

PROGRAM DATA
#LABS #LABS #LASS #LABS
NOT-ID MIS-OUANT- FALSE POS MSPK OUT

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

EB 0
0

0

0

E S 0

#LABS TOTAL
DUP OUT ULAgS

0

0

0

0

0

0

0

0

0

0

0

0

0

0

00

0

0

0

0

0

OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 0
# OF FALSE POSITIVES: 0

OF MATRIX SPIKES OUT: 0

k DUPLICATES OUT: 0

WATER :

ELEMENT

X Score:
REPORT DATE:

MATRIX:

96.5

6/8/1994
WATER 2

ALUMINUM

ANTIMONY

ARSENIC
BARIUM

BERYLLIUM

CADMIUM

CALC!UM

CHROMIUM

T

. .-ER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL
POTASSIUM

SELENIUM

SILVER

500 IUM
THALLIUM

VANADIUM

ZINC



,~~~~WV k.*..-.

CORRECTIVE ACTION REPORT Report#
TMA/Skinner and Sherman Laboratories

DEPARTMENT: 0 DATE:
AGENDA/ITEM: (uar- SAM #: S

REPLY BY:ATTNTION: -f4 V-

Identify -the CONDITIONS that adversely affected the quality of th sample

I 0

Hairx 62 toe-. rL 4~r-_T, 1

What was the CAUSE of these conditions?___________

Describe ACIbN that will be en'to preclude recurrence o e condition(s). -

Signature of technician, dept. head, or supervisor Date

The above Corrective Action is (circle one) ( b Not Acceptable (reason)

Corrective Action Completion:
The Corrective Action(s) were implemented on (date)

,Z, , e- -
e6 Date

0

QA Officer



WHC 222-S



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: WHC 222S Laboratory

Laboratoy Code: FJ

EMSL-LV Acceptance
Range (%)

% of EMSL-LV
True Value

% of al1
Participating
Laboratory's
Grand Average

April 19, 1994

Alpha
Beta
Co-60
Cs-134
Cs-137
Uranium

PE Sample

79.8
121.3
110.0
95.1

110.3
39.2(Low)

EPA/CLP Score

EMSL-LV QB3 FY94

No. Analyzed No. Acceptable

67.6(Fail)

% Acceptable

Metals
Inorganic/Minerals
Organic

77.8
73.3
56.5
74.4
70.0
79.2

to
to
to
to
to
to

122.2
126.7
143.5
125.6
130.0
120.8

81.4
132.9
109.3
97.3

102.7
40.2

Organic

PE Sample

WP-32
42
22
54

42
26
54

100.0
84.6

100.0
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United States
Environmental Protection
Agency

Office of Research and
Development
Washington, DC 20460

EPA,600 R-94i121A
July 1994

iEPA Blind-A Performance
Evaluation Study

A Statistical Evaluation of
the April 19, 1994 Data

4X3456>
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0014rsd94.121a

A



EM SL-LV P erform ance Ev lu ti n Participantrs9943 13

2(0.9 %/) out of control 
bu2(.6 t)I wirhing conro

but not an outlier

Statistic 
Respondents 

Nonoutliers

Mean 
. p8. 

5Grtand tAvg r 
84.40

Std. Dev. 
24.95 

14.63

Variance 
622.58 

214.02

% Coef. of Var. 
28.18 

17.33

% deviation of mean from known value 
2.96 

-1.87

Norm. dev. of mean from known value 
84.G0 

83.6

Median 

84.

% deviation of median from known value 
-2.33 

-2.71

Norm . dev. of median from knowu value 
-0.08 -0. 16

107(63.7 %) Within 1 norm. S.D

10(6.6 /) More than 3 norm. S.D.o2

12(7.1 %) Between 2 and 3 norm. S.D. 
39(23.2 %) Between 1 and 2 norm. S.D.

(



EMSL,-LV Performance Evaluation: Blind-A, 19-Apr-19 9 4  5/34

GrSSAlhaExper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

DO
DS 81.0 88.0 88.0 4.04 0.188 85.67 0.10 -0.03

DT 88.0 71.0 83.0 8.74 0.456 80.67 -0.29 -0.42

DZ 86.0 82.0 83.0 2.08 0.107 83.67 -0.06 -0.18

E 86.0 80.0 83.0 3.00 0.161 83.00 -0.11 -0.24

EB 95.0 99.0 98.0 2.08 0.107 97.33 1.02 0.89

EH 51.0 52.0 50.0 1.00 0.054 51.00 -2.63 -2.76

EQ 90.0 90.0 87.0 1.73 0.081 89.00 0.36 0.24

ER 83.0 84.0 84.0 0.58 0.027 83.67 -0.06 -0.18

EV 75.0 77.0 77.0 1.15 0.054 76.33 -0.63 -0.76

EX 
6

FE 1280 149.0 1630. 17.62 0.940. 146.67 4.90 4.78 x

FF 94.0 93.0 89.0 2.65 0.134 92.00 0.60 0.47

FJ 68.0 69.0 69.0 0.58 0.027 68.67 -1.24 -1.36

FL 56.0 54.0 56.0 1.15 0.054 55.33 -2.29 -2.41

FN 130.0 118.0 122.0 6.11 0.322 123.33 3.07 2.94

FU 86.0 81.0 82.0 2.65 0.134 83.00 -0.11 -0.24

FZ 78.0 66.0 80.0 7.57 0.376 74.67 -0.77 -0.89

GE
GI.
GQ 69.0 72.0 76.0 3.51 0.188 72.33 -0.95 -1.08

GT 77.0 82.0 83.0 3.21 0.161 80.67 -0.29 -0.42

GZ 70.0 73.0 68.0 2.52 0.134 70.33 -1.11 -1.23

Ea
B[ 75.0 80.0 78.0 2.52 0.134 77.67 -0.53 -0.66

HK 94.0 95.0 100.0 3.21 0.161 96.33 0.94 0.81

EL 104.0 104.0 104.0 0.00 0.000 104.00 1.54 1.42

HP 67.0 62.0 62.0 2.89 0.134 63.67 -1.63 -1.76

EU .157.0 158.0 153.0 .65 0.134 156.00 5.64 5.51 x

60.0 64.0 59.0 2.65 0.134 61.00 -1.84 -1.97

IC 88.0 84.0 80.0 4.00 0.215 84.00 -0.03 -0.16

ED 106.0 106.0 107.0 0.58 0.027 106.33 1.73 1.60

IE 96.0 100.0 89.0 5.57 0.295 95.00 0.83 0.71

'u
1 87.0 92.0 90.0 2.52 0.134 89.67 0.41 0.29

JE 78.0 83.0 93.0 7.64 0.403 84.67 0.02 -0.10

JG 102.0 105.0 112.0 5.13 0.268 106.33 1.73 1.60

78.0
77.0
61.0
83.0

66.0
89.0
71.0
81.0

0aNo data submitted

0 aInsufficient, data

71.0
86.0
75.0
80.0

6.03 0.322 71.67 -1.00 -1.13

6.24 0.322 84.00 -0.03 -0.16

7.21 0.376 69.00 -1.21 -1.34

1.53 0.081 81.33 -0.24 -0.37

TAG SYMBOLS =- Above control limit

a Determined to be an outlier 3 a Below control limit

JQ
JS
JY
JY



6/34 EMSL-LV Perforxnance Evaluation: Blind-A, 19 -Apr.1994
Gross Alpha -

Exper. Rng anal Normalized deviationLab Res. 1- Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) TagK 91.0 98.0 93.0 3.61 0.188 94.00 0.76 0.63KE 83.0 75.0 4.36 0.215 80.00 -0.35 -0.47
KT 100.0 110.0 118.0 9.02 0.483 109.33 1.96 1.84xx 77.0 81.0 82.0 2.65 0.134 80.00 -0.35 -0.47L 83.0 84.0 84.0 0.58 0.027 83.67 -0.06 -0.18LF 74.0 81.0 80.0 3.79 0.188 78.33 -0.48 -0.60LG 101.0 97.0 91.0 5.03 0.268 96.33 0.94 0.81LL 81.0 80.0 ~86.0 3.21 0.161 82.33 -0.16 -0.29

LR 100.0 70.0 67.0 18.25 0.886 79.00 -0.42 -0.55LT 79.0 82.0 78.0 2.08 0.107 79.67 -0.37 -0.50
M 75.0 80.01 78.0 2.52 0.134 7.6 -05 -. 6MA0.3 77.67' -0.53 -0.66

MN

MO

MQ 94.0 92.09. 94.0 1.15 0.054 93.33 0.70 0.58MS 
070.8

78.0 74.0 75.0 2.08 0.107 75.67 -0.69 -0.81
N 97.0 93.0 99.0 3.06 0.161 96.33 0.94 0.81NA 143.0- 2.52 0.134 142.67 45 4.46 x

NH 140.0 1.00 0.054 140.00 4.38 4.25 xNI .. 80
NJ 82.0 80.0 86.0 3.06 0.161 82.67 -0.14 -0.26NK 63.0 65.0 57.0 4.16 0.215 61.67 -1.79 -1.92NO 65.0 68.0 71.0 3.00 0.161 68.00 -1.29 -1.42NT 84.0 88.0 86.0 2.00 0.107 86.00 0.13 0.00O 91.0 91.0 89.0 1.15 0.054 90.33 0.47 034
OF 7.0 72.0 256.0 14.53 0.779 242 00. 12.41 12.28,xOS 74.0 75.0 74.0 0.58 0.027 74.33 -0.79 -0.92Ox 76.0 82.0 72.0 5.03 0.268 76.67 -0.61 -0.73O 94.0 97.0 104.0 5.13 0.268 98.33 1.10 0.97P 78.0 78.0 75.0 1.73 0.081 77.00 -0.58 -0.71PA 62.0 70.0 66.0 4.00 0.215 66.00 -1.45 -1.57PB 85.0 81.0 79.0 3.06 0.161 81.67 -0.21 -0.34PC 140.0 143.0 152.0 6.24 0.322 145.00 4.77 4.65 x

PIG 192.0 97.0 4.04 0215 9633 0.94 0.81
PM 100.0 104.0 114.0 7.21 0.376 106.00 1.70 1.57
PQ 72.0 73.0 70.0 1.53 0.081 71.67 -1.00 -1.13

7 76.0 1.15 0.054 74.67 -0.77 -0.89No data submittedTAG SYMBOLS0 Insufficient data x eerje t b n uAirbow control limit



EMSILLV Performance Evaluation: Blind-A, 19.Apr-199 4  27/34

[Uraniu m (Natural) Statistical SummarY 216 Participants

The known value of this nuclide is 25.0 pCi/l with an expected precision of 3.0; the control limits

are 19.8 to 30.2; the warning regions are 19.8 to 21.5 and 28.5 to 30.2

92(42.6 %) Failed to responds 
. 89(41.2 %) Within all limits

2(0.9 %) Outliers-----

17(7.9 %) Out of control 
16(7.4%) In warning zone

but ot a outierbut within control

but not an outier

Statistic 
Respondents Non-outliers

Miean 
24.16 Grand Avg 24.39

Std.Dev. 
3.94 3.53

Variance 
15.51 12.48

% Coef. of Var. 16.30 14.48

% deviation of mean from known value -3.36 -2.44

Norm. dev. of mean from known value -0.21 -0.17

Median 24.27 24.30

% deviation of median from known value -2.93 -2.80

Norm. dev. of median from known value -0.19 -0.20

21(16.9 %) More than 3 norm. S.D., 60(48.4 %) Within 1 norm. S.D.
of known value

15(12.1 %) Between 2 and 3 norm. SD - 28(22.6 %) Between 1 and 2 norm. S.D.



EMSL-LV Performance Evaluation: Blind-A, 19-Apr.1994 29/34

r

. . . .. . . - .

280 3. 
.

16'Q

19.5 20.0 19.1 0.45

26.9 25.6 28.5 1.45

27.4 29.3 28.3 0.95

23.1 24.4 22.0 1.20

30.4 27.4 32.8 2.71

25.6 26.1 25.1 0.50

13.2 13.2 13.6 0.23

31.4 32.4 282 2.19r

30.9 31.1 32.3 0.76

21.6 20.1 20.2 0.84

FL'
FN
YU
FZ
GE
GI
GQ
GT
GZ

HI
BIK
EL
HP
HU

IEl

IC

IA
IC~

IE
'u

JE
JG
JH
JN
JQ
is 18.9

25.4
26.0

18.9

25.2
25.0

19.1

0.87
1.47

0.12
n or,

0.571

0.374

0.473
1.120
0.197
0.079

0.827

0.276
0.295

0.315
0.571

0.039

27.00

28.33

23.17
30.20
25.60
13.33

30.67

31.43
20.63

24.80
24.70

18.97

0.175 1.1

1.51

2.28

-0.71
3.35
0.70

-6.38

3.62

4.07
-2.17

0.24

0.18

-3.13
-0.40

49

1.15

1.92

-1.06
3.00
0.35

-6.74

3.27

3.71 1
-2.52

-0.12
-0.17

-3.48
-0.75

a

Uranium (Natural) Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

DO 26.2 22.8 23.2 1.86 0.669 24.07 -0.19 -0.54

DS 078 2.3 02 01
DT 26.5 22.8 25.2 1.88 0.728 24.83 0.26 0.10

DZ 30.6 31.9 32.3 0.89 0.335 31.60 4.16 3.81

E 22.1 22.9 22.8 0.44 0.158 22.60 -1.03 -1.39

EB 24.1 25.1 25.3 0.64 0.236 24.83 0.26 -0.10

EL 23.5 22.7 25.2 1.28 0.492 23.80 -0.34 -0.69

EO
ER 20.1 21.6 22.1 104 0394 21.27 -1.80 -2.16

EV
EX
FE 24.3 23.9 23.9 0.23 0.079 24.03 -0.21 -0.56

- 0.10 0Q.39 ~9.80 -8,42 -&78

23.8
23.1

D.

0D
JY 24.7 ta.. x D0 743

aNo data submitted TAG SYMVBOLS a1 Above control limit

0, 0 Insufficient data x aDetermined to be an outlier =. Below control limit jJ



30 / 34 E

U nT.z~im (Natural)

MSL-LV Performance Evaluation: Blind-A, 19-Apr-1994

Exper. Rng anal

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR)
Normalized deviation

Average (grand-avg) (known) Tag

K
KE
KM
KT
L
L

LG
LL
LM
LR
LT

MA

MQ
MS
MV
nY
N
NA
NG
NH
NI
NJ
NK
NO
NT
0
OF
OS
Ox
OY
P
PA
PB
PC
PG

PM
PP
PQ
PR

27.5 27.3 23.5 2.25 0.788 26.10 0.99

18.0 190 21.0 1.53 0591 19.33 292

28.2 24.0 25.9 2.10 0.827 26.03 0.95

29.8 27.6 26.8 1.55 0.591 28.07 2.12

32.5 29.0 30.4 1376 0.689 80.63 3.60

28.0 28.0 30.0 1.15 0.394 28.67 2.47

24.0 24.2 23.3 0.47 0.177 23.83 -0.32

* No

0 M Ins

22.0
23.0
23.2
21.3

21.0
18.5

20.7
22.4

25.5
23.2

21.0
23.1
24.3

23.0
25.1
23.8
22.9

23.0
18.1

20.4
21.6

24.7
24.4

22.0
23.1
24.6

24.0
24.6
25.1
24.5

27.0
18.5

21.3
21.6

25.0
25.3

22.0
23.0
24.1

1.00 0.394
1.10 0.413
0.97 0.374
1.60 0.630

3.06 1.345
0.23 0.079

0.46 0.177
0.46 0.158

0.40
1.05

0.58
0.06
0.25

0.158
0.413

0.197
0.020
0.098

23.00
24.23
24.03
22.90

23.67
18.37

20.80
21.87

25.07
24.30

21.67
23.07
24.33

-0.80
-0.09
-0.21
-0.86

-0.42
-3.48

-2.07
-1.46

0.39
-0.05

-1.57
-0.76
-0.03

0.64

-3.27

0.60

1.77

3 .25 i
2.12

-0.67

-1.15
-0.44
-0.56
-1.21

-0.77
-3.83

-2.42
-1.81

0

S

0

0.04
-0.40

-1.92
-1.12
-0.38

j

data submitted TAG SYMBOLS a * Above control limit

ufficient data x a Determined to be an outlier *= Below control limit
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Grs eaStatistical 
Sum-mary 216 Participants

The knownvalue of this nucide is 117.0 pCi with an expected precision of 18.0; the control limits

are 85.8o 14 thisng regions are 85.8 to 96.2 and 137.8 to 148.2

are 85.8 to 148.2; the warnmg ein r

43(19.9 %) Failed to respond -129(59.7 

%) Within all limits

5(2.3 %) Outliers- 
21(9.7 %) In warning zone

18(8.3 %) Out of control 
2 . ) warnin one

but not an outlier

Respondents 
Non-outliers

Statistic 
44---Gr-d--g-0.8

M ean 
4an3A7.40 .8

Std. Dev. . 547

Variance 
19249479.28 

239.40

% Coef. of Var. 
993.11 14.48

% deviation of mean from known value 277.60 -8.67

Norm. dev. of mean from known value 
0.07 -0.66

Median 
108.33 

108.00

% deviation of median from known value -7.41 -7.69

Nor . dev of median from known value 
0.00 -0.58

23(13.3 %) More than 3 norm. S.D. 
79(45.7 %) Within k norm. S.D.

21(12.1 %) Between 2 and 3 norm. S.D. 
50(28.9 %) Between 1 and 2 norm. S.D.
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Grs eaExper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (nown) Tag

D 105.0 104.0 106.0 1.00 0.066 105.00 -0.18 -1.15

DT 113.0 112.0 109.0 2.08 0.131 111.33 0.43 -0.55

DZ 102.0 110.0 111.0 4.93 0.295 107.67 0.08 -0.90

E 108.0 113.0 111.0 2.52 0.164 110.67 0.37 -0.61

EB 105.0 112.0 114.0 4.73 0.295 110.33 0.33 -0.64

EH 102.0 103.0 105.0 1.53 0.098 103.33 -0.34 -1.32

EL1
EO 115.0 116.0 117.0 1.00 0.066 116.00 0.88 -0.10

EV 104.0 103.0 105.0 1.00 0.066 104.00 -0.27 -1.25

EX
E 114.0 113.0 115.0 1.00 0.066 114.00 0.69 -0.29

FE 1970 197.0 1840 0427 192.67 8.26 7.28 x

FJ 139.0 137.0 150.0 7.00 0.427 142.00 3.38 2.41

FL 93.0 98.0 98.0 2.89 0.164 96.33 -1.01 -1.99

FN 103.0 104.0 98.0 3.21 0.197 101.67 -0.50 -1.48

FU 87.0 92.0 91.0 2.65 0.164 90.00 -1.62 -2.60

FZ 75.0 75.0 93.0 10.39 0.591 81.00 .2.49 -3.46

GE 109.0 109.0 109.0 0.00 0.000 109.00 0.21 -0.77

GI
GQ 117.0 124.0 131.0 7.00 0.459 124.00 1.65 0.67

GT 97.0 102.0 104.0 3.61 0.230 101.00 -0.56 -1.54

GZ 138.0 137.0 135.0 1.53 0.098 136.67 2.87 1.89

Hi 110.0 110.0 110.0 0.00 0.000 110.00 0.30 -0.67

HK 106.0 105.0 107.0 1.00 0.066 106.00 -0.08 -1.06

HK 116.0 116.0 116.0 0.00 0.000 116.00 0.88 -0.10

HL' 89.0 94.0 97.0 4.04 0.263 93.33 -1.30 -2.28

P 146.0 136.0 140.0 5.03 0.328 140.67 3.25 2.28

I
I 103.0 105.0 103.0 1.15 0.066 103.67 -0.31 -1.28

ILA
IC 104.0 106.0 105.0 1.00 0.066 105.00 -0.18 -1.15

ID
IE 104.0 102.0 106.0 2.00 0.131 104.00 -0.27 -1.25

119.0 119.0 120.0 0.58 0.033 119.33 1.20 0.22

JE 131.0 133.0 134.0 1.53 0.098 132.67 2.48 1.51

JG 117.0 131.0 133.0 8.72 0.525 127.60 1.94 0.96

JHC
JN 99.0 102.0 104.0 2.52 0.164 101.67 -0.50 -1.48

JQ 154.0 140.0 152.0 7.57 0.459 148.67 4.02 3.05

Js 95.0 96.0 97.0 1.00 0.066 96.00 -1.04 -2.02

JY 96.0 98.0 97.0 1.00 0.066 97.00 -0.95 -1.92

No data submitted TAG SYMBOLS = Above control limit

insufficient data x Determined to be an outlier Below control limit
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Gross Beta
Exper. Rng anal

,ab Res. 1 Res. 2 Res. 3 Sigma (R + SR)
Normalized deviation

Average (grand-avg) (known) Tag

K
KE
KM
KT
KX
L
LF
LG
LL
LM
LR
LT
M
MA

MO
MP
MQ
MS
MV
MY

NA
NG
NH
NI
NJ
NK
NO
NT
0
OF
OS
Ox
OY
P
PA
PB
PC
PG
P1
PM
PP
PQ
PR

79.0
103.0

20.0
116.0
116.0

99.0
111.0
81.0

113.0
100.0
144.0
121.0

116.0

117.0

100.0
118.0

122.0

116.0
97.0
75.0

112.0
107.0
116.0
133.0
104.0

92.0
123.0
84.0

119.0
65.0
81.0

118.0

II

0

x

0.098
0.263

82.0 81.0
95.0 102.0

.24.0 29.0
119.0 119.0
115.0 113.0
110.0 100.0
113.0 111.0

89.0 84.0

102.0 114.0
100.0 104.0
140.0 140.0
116.0 124.0

112.0 107.0 4.51

117.0 109.0 4.62

102.0 107.0 3.61
120.0 119.0 1.00

124.0 114.0 5.29

133.0 125.0 8.50
102.0 105.0 4.04

77.0 79.0 2.00
113.0 112.0 0.58
103.0 111.0 4.00
119.0 120.0 2.08
129.0 129.0 2.31
111.0 114.0 5.13

94.0 94.0 1.15
108.0 119.0 7.77
103.0 98.0 9.85
122.0 120.0 1.53
68.0 71.0 3.00
86.0 80.0 3.21

114.0 112.0 3.06

94.0 95.0 1.53
89.0 89.0 0.58

92.0
88.0

1.53
4.36

4.51
1.73
1.53
6.08
1.15
4.04

6.66
2.31
2.31
4.04

80.67
100.00

0.098
0.033

00295
0.098'
0.098
0.361
0.066
0.263

0.394
0.131
0.131
0.263

0.295

0.263

0.230
0.066

0.328

0.558
0.263
0.131
0.033
0.263
0.131
0.131
0.328
0.066
0.492
0.623
0.098
0.197
0.197

0.197

-24.33
118.00
114.67
103.00
111.67

84.67

109.67
101.33
141.33
120.33

111.67

114.33

103.00
119.00

120.00

124.67
101.33

77.00
112.33
107.00
118.33
130.33
109.67

93.33
116.67

95.00
120.33
68.00
82.33

-2.52
-0.66

4.94
1.07
0.75

-0.37
0.46

-2.14

0.27
-0.53
3.32
1.30

0.46

0.72

-0.37
1.17

1.26

1.71
-0.53
-2.87
0.53
0.01
1.10
2.26
0.27

-1.30
0.94

-1.14
1.30

-3.74
-2.36

0.75

-1.27
-1.75

0

0

0*

LL
S

*

E = No data submitted TAG SYMBOLS 1 Above control limit

0 a Insufficient data x = Determined to be an outlier I Below control limit

-2.25
-2.73

50
I

S

S

-3.50
-1.64

-892
0.10

-0.22
-1.35
-0.51
-3.11

-0.71
-1.51
2.34
0.32

-0.51

-0.26

-1.35
0.19

0.29

0.74
-1.51
-3.85
-0.45
-0.96
0.13
1.28

-0.71
-2.28
-0.03
-2.12
0.32

-4.72
-3.34

-0.22114.67

93.67
88.67
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CobaltAO ~~Statistical Summary 26Priiat

The known value of this nuclide is 20.0 pCill with an expected precision of 5.0; the control limits

are 11.3 to 28.7; the warning regions are 11.3 to 14.2 and 25.8 to 28.7

70(32.4 %) Failed to respond. 
140(64.8 %) Within all limits

- -2(0.9 %) in warning zone

4(1.9 %) Outliers -

but within control

Statistic 
Respondents 

Non-outliers

Men 
20.12 Grand Avg 20.12

Std. Dev. 
2.60 1.83

Variance 
6.75 3.35

% Coef. of Var. 12.92 9.10

% deviation of mean from known value 0.59 0.60

Norm. dev. of mean from known value 
0.05 0.07

Median 0.00 0.00

% deviation of median from known value 0.00 0.00

Norm. dev. of median from known value 0.00 0.00

4(2.7 %) More than 3 norm. S.D. 
128(87.7 l) Within 1 norm. S.D.

(4 known value

2(1.4) Between 2 and 3 norm. S.D.: * 
2(8.2 %/) Between 1 and 2 norm. S.D.



EMSL-LV Performance Evaluation: Blind-B, 19-Apr-1994 29 /50

Cobalt-60 Exper. (ng anal Normalized deviation

Lab Re. 1 Re. 2 Re. 3 Sima (R + SR) Average (grand-avg) (knlown) Tg
Lab Res. 1 Res. 2 Re7 3 Sigm --.---

D 
19.0 2.08 0.473 20.67 0.19 0.23

DS 02

DT 22.0 19.0 21.0 1.53 0.354 20.67 0.19 02

DZ 18.0 17.0 18.0 0.58 0.118 17.67 -0.85 -0.81

E 21.0 20.0 21.0 0.58 0.118 20.67 0.19 0.23

EB 19.0 19.0 19.0 0.00 0.000 19.00 -0.39 -0.35

EH 18.0 20.0 20.0 1.15 0.236 19.33 -0.27 -0.23

EL 19.0 20.0 18.0 1.00 0.236 19.00 -0.39 -0.35

EO
ER

EX

FE 21.0 18.0 15.0 3.00 0-709 18.00 0.73 .0.69

FF 0.236 22.00 0.65 0.69

FJ 22.0 23.0 21.0 1.00 0.118 2067 0.19 0.23

FL 20.0 21.0 21.01 0.58 0182.6019.3

FN 20.00 0.04 0.00

FIT 21.0 21.0 18.0 1.73 0.354 200100 .00

FZ 24.0 23.0 24.0 0.58 0.118 23.67 1.23 1.27

GE 20.0 20.0 20.0 0.00 0.000 20.00 -0.04 0.00

GI 19.0 20.0 19.0 0.58 0.118 19.33 -0.27 -0.23

GQ 20.0 20.0 20.0 0,00 0.000 20.00 -0.04 0.00

GT
GZ

HE 36.0 27.0 4.51 1.120 31.33 3.88 3.93 x

EK 20.0 20.0 20.0 0.00 0.000 20.00 -0.04 0.00

EL 19.0 21.0 22.0 1.53 0.354 20.67 0.19 0.23

HP 21.0 22.0 22.0 0.58 0.118 21.67 0.54' 0.58

HP 17.0 17.0 16.0 0.58 0.118 16.67 -1.20 -1.15

EIX
1 22.0 20.0 23.0 1.53 0.354 21.67 0.54 0.58

IA 17.0 20.0 18.0 1.53 0.354 18.33 -0.62 -0.58

Ic 21.0 20.0 20.0 0.58 0.118 20.33 0.07 0.12

tE

U 20.0 19.0 19.0 0.58 0.118 19.33 -0.27 0.23

JE 20.0 20.0 21.0 0.58 0.118 20.33 0.07 0.12

JG 18.0 16.0 22.0 3.06 0.709 18.67 -0.50 -0.46

JG 18.0 16.0 .0.6

Ja
J1N

Th JQ 
70-.2

J 19.0 19.0 20.0 0.58 0.118 19.33 -0.27 -0.23

JY 23.0 20.0 23.0 1.73 0.354 22.00 0.65 0.69

. No data submitted T SYMBOLS IT Above control limit

0 = Insuftciet data x Determined to be an outlier Below control limit
S nuficient data 

3 l j
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Cobalt-60
Exper. Rng anal

Res. 1 Res. 2 Res. 3 Sigma (R + SR)

23.0K
KE
KM
KT

L
LF
LG
LL
LM
LR

-LT
M
MA
MN
MO
MP
MQ
MS
MV
NET

22.0

19.0

21.0
20.0
21.0

20.0
20.0
19.0
23.0

14.0
22.0

22.0

20.0

21.0

19.0
18.0
15.0

21.0

32.0

20.0
23.0

19.0
21.0
24.0
19.0

24.0

19.022.0

20.0
20.0
22.0

19.0
20.0
18.0
23.0

17.0
25.0

22.0

19.0

1.00 0.236

1.73 0.354

1.53
0.00
2.08

1.53
0.00
0.58
0.58

23.0
20.0
18.0

22.0
20.0
18.0
22.0

17.0
21.0

22.0

1.15

1.00

0.354
0.000
0.473

0.354
0.000
0.118
0.118

0.354
0.473

0.118

0.236

0.236

19.0 0.00 0.000
20.0 1.00 0.236
15.0 0.00 0.000

21.0 0.00 0.000

31.0

20.0
24.0

19.0
21.0
23.0
20.0

0.58

0.00
1.00

0.00
1.15
2.08
0.58

0.118

0.000
0.236

0.000
0.236
0.473
0.118

0.11 19.7 -016 -012

M No data submitted TAG SYMBOLS Above control limit
0 = Insufficient data x M Determined to be an outlier aJ. Below control limit

Normalized deviation
Average (grand-avg) (known) Tag

23.00

20.00

21.33
20.00
20.33

20.33
20.00
18.33
22.67

16.00
22.67

21.67

21.33

1.00 1.04

-0.04 0.00

0.42
-0.04
0.07

0.07
-0.04
-0.62
0.88

-1.43
0.88

0.54

0.42

0.46
0.00
0.12

0.12
0.00

-0.58
0.92

-1.39
0.92

0.58

0.46

S

S

S

S

S.

0

e

20.00

19.00
19.00
15.00

21.00

31.33

20.00
23.00

19.00
21.67
22.33
19.67

-0.04

-0.39
-0.39
-1.77

0.30

3.88

-0.04
1.00

-0.39
0.54
0.77

0.00

-0.35
-0.35
-1.73

0.35

3.93x

0.00
1.04

0

-0.35
0.58
0.81

EMSL-LV Performance Evaluation: Blind-B, 19-Apr-1994

,ab

1.73
2.08

0.5821.0

22.0

20.0

19.0
19.0
15.0

21.0

31.0

20.0
22.0

19.0
23.0
20.0
20.0

NA
NG
NH
NI
NJ
NK
NO
NT
0
OF
OS
Ox
OY
P
PA
PB
PC
PG
PI*
PM

L
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Cesium-i 3 4  Statistical SummarY 216 Participants

The known value of this nuclide is 34.0 pCi/1 with an expected precision of 5.0; the control limits

are 25.3 to 42.7; the warning regions are 25.3 to 28.2 and 39.8 to 42.7

69(31.9 %) Failed to respond. 
,124(57.4 %) Within all limits

7(3.2 0/) Outliers

3(1.4 %) Out of control- 
13(6.0 %) In warning zone

b(u. %ot an ontlr but within control

but not an outiler

Statistic 
Respondents Non-outliers

Mean 31.36 randAvg 31.45

Std. Dev. 4.25 2.72

Variance 
18.08 7.41

% Coef. of Var. 13.56 8.66

% deviation of mean from known value -7.76 -7.51

Norm. dev. of mean from known value -0.62 -0.94

Median 31.67 31-67

% deviation of median from known value -6.86 -6.86

Norm. dev. of median from known value -0.55 -0.86

1 74(50.3./0) Within 1 norm. S.D.

11(7.5 %) More than 3 norm. S.D.- of known value

12(8.2 %) Between 2 and 3 norm. S.D.4 50(34.0 %) Between 1 and 2 norm. S.D.
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Cesium-13 4  Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma R 29R)Aerg 8g (o.7 T

DO 2. 1. 80 1.73 0.354 29.00 -0.85 -1.73

DO 28.0 31.0 28-0 01 10
DS

DT 29.0 30.0 34.0 2.65 0.591 31.00 -0.15 -1.04

DZ 25.0 25.0 27.0 1.15 0.236 25.67 -2.00 -2.89

E 32.0 32.0 31.0 0.58 0.118 31.67 0.08 -0.81

EB 30.0 29.0 30.0 0.58 0.118 29.67 -0.62 -1.50

EH 37.0 32.0 40.0 4.04 0.945 36.33 1.69 0.81

33.0 34.0 32.0 1.00 0.236 33.00 0.54 -0.35

EL
EO

EV

FE 31.0 30.0 30.0 0.58 0.118 30.33 -0.39 -1.27

FT
FJ 33.0 30.0 34.0 2.08 0.473 32.33 0.31 -0.58

FL 34.0 0 3.0 0.58 0.118 33.33 0.65 -0.23

FN:
FU 30.0 29.0 29.0 0.58 0.118 29.33 -0.73 -1.62

FZ 32.0 32.0 32.0 0.00 0.000 32.00 0.19 -0.69

GE 27.0 30.0 27.0 1.73 0.354 28.00 -1.19 -2.08

GI 30.0 29.0 28.0 1.00 0.236 29.00 -0.85 -1.73

G 3. 33.0 33.0 0.00 0.000 33.00 0.54 0.35

GT
GZ
ER

HI 40.0 47.0 47.0 4.04 0.827 44.67 4.58 3.70 x

HK 33.0 31.0 31.0 1.15 0.236 31.67 0.08 -0.81

HL 32.0 31.0 33.0 1.00 0.236 32.00 0.19 -0.69

BP 36.0 38.0 37.0 1.00 0.236 37.00 1.92 1.04

HU 26.0 26.0 0.00 0.000 26.00 -1.89 -2.77

1 32.0 31.0 34.0 1.53 0.354 32.33 0131 -0.58

IA 29.0 27.0 27.0 1.15 0.236 27.67 1.31 .2.19

IC 38.0 36.0 35.0 1.53

ID
ICE

j 32.0 31.0 32.0 0.58 0.118 31.67 0.08 -08

JE 30.0 31.0 31.0 0.58 0.118 30.67 -0.27 -1.15

30.0 300 3.0 4.04 0.827 27.67 -1.31 -2.19

JN

JQ8 3230.1 .05

32.0 32.0 33.0 0.58 0.118 3 0.31 -0.8

JY 33.0 30.0 32.0 1.53 0.354 31.67 0.08 -0.81

= No data submitted 
TAG SYMBOLS 

sT a Above control limit

. a nsudaciebt data x a Determined to be an outlier s Below control limit

- - =o -mow Ir AW AW AEWAAUNW



Cesium134 . 9-pr1994

Lab. Res.u R 2 Exper. Rng anal Normalized deviationS Res. Res. 2 Res. 3 Sigma (R + SR) Average (grad dvo T
KE 29.0 300 280, 10 36 vrg (grand-avg) (known) Tag

/ K 29 0 30. 28.01.00 0.236 29.00-08-17
KNI 31.0 30.0 

17KT 3 300 0.58 0.118 30.33 -0 39
KX 31.0 32.0 30.0 1.00 0.2361L 35.0 34.0 34.0 0.58 0.118 3.0 -15 0.104LF 31.0 31.0 34.03 

-.0 0.69LG- 1.73 0.354 32.00 0.19
LL 0.9 -0.69

LK

LP- 4&.0 4,0 42.0LT 31.0 -0 - 3.06 0.709 45.33
M 1.0 31.0 31.0 0.00 0.000 31.00 - 0.1 3.93 xMA 29.0 28.0 29.0 0.58 0118 28.67 -0.96 -1.8535.0 35.0 35.0 000 0 0 .3 185

MP 32.0 34.0 34.0 1.15 0.236MQ 28.0 30.0 27335 -33 0.65 330. 27.0 1.53 0.35: 28-33 .1.0 0.23
MV 330 32.0 34.0 1my 34 1.00 0.236 33.00 0.54 3

NG*

N 32.0 31.0 31.0 058 0118 3133

I 310 300 310 0.58 0118 3067 -0.27 -1.15NJ 29.0 29.0 29.01
NK 35.0 32.0 36.0 208 0.473 29.00 -0.85.1N O 22 ..0 24.0 26.0 2.0 0 0.473 4.3 .00 -2.5834
NT2.0 0432.001

OF 36.0 36.0 35. 0.58 0.118 35.67 1.46
OS 7 .60.58

Ox
OY

37.0 36.0 36.0 0.58 0.118 36.33 1.69 0.81
3B 30030 30.0 0.00 0.000 30.00 -0.50 -1.39

'G 36.0 .38.0 39.0 1.53 0.354 37.67 2.16 1.27

30.0 29. 300*30. 2 .030 0 0 580. 1829.67 -0 62 -1 50M 27.0 26.0 27.0 0.58 0.118 26.67 -1.66 -2.54P 33.0 32.0 35.0 1.53 0.354 33.33 0.65 -02
Q30.0 31.0 31.0 - 0501 83 .6-0.27611

30.67 -0.27 -1.15
o data submitted-T asu ie t ta dT G S M O S1 Above control limit

. 5 U .~ c i e n t d a t a D e t e r m in e d j t o b e a n o u ti e r ~B l w c n r l l n i
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Cesium-13 1 Statistical Summary 216 Participants

The known value of this nuclide is 29.0 pCi/l with an expected precision of 5.0; the control limits

are 20.3 to 37.7; the warning regions are 20.3 to 23.2 and 34.8 to 37.7

69(31.9 %) Failed to respond. 
132(61.1 Within all limits

8(3.7 %) Outliers 6(2.8 %) In warning zone

1(o.5 %) Out of control,-' 
but within control

but not an outlier

Respondents Non-outliers
Statistic30.98 Grand Avg 31.1

Mean 4.29 2.40
Std. Dev. 18.41 5.76

Variance 13.85 7.70

% Coef. of Var. 6.82 7.48

% deviation of mean from known value 6.46 0.90

Norm. dev. of mean from known value 31.00 31.00

Median
% deviation of median from known value 6.90 6.90

Norm. dev. of median from known value 0.47 0.83

9(6.1 %) More than 3 norm. S.D. 84(57.1 %) Within 1 norm. S.D.

48(32.7 %) Between 1 and 2 norm. S.D.

6(4.1 %) Between 2 and 3 norm. S.D.'



/

DO
DS
DT
DZ
E
EB
EH
EL
EO
ER
EV
.EX
FE
FT
FJ
FL
FN
FU
FZ
GE
GI
GQ
GT
GZ
HH
HI
HK
HL
HP
HU

I
IA
IC
ID
IE
'u
J
JE
JG
JH
JN

JQ
Js
Jy

30.0 30.0
33.0 32.0
28.0 33.0
31.0 31.0
32.0 32.0

47.0 450
32.0 33.0
32.0 32.0
35.0 39.0
24.0 24.0.

32.0 29.0
33.0 31.0
31.0 34.0

29.0 0.58
33.0 0.58
29.0 2.65
30.0 0.58
32.0 0.00

49,0 2.00

32.0 0.58
33.0 0.58
37.0 2.00
24.0 0.00

32.0 1.73
31.0 1.15
31.0 1.73

31.0
31.0
28.0

0.00
0.58
1.15

1.15
0.58

0.1
0.1
0.5
0.1
0.0

0.4
0.1
0.1
0.4
0.0

0.3
0.2
0.3

18 29.67
18 32.67
91 30.00
18 30.67
00 32.00

73 47.00
18 32.33
18 32.33
73 37.00
00 24.00

54 31.00
36 31.67

54 32.00

0.000
0.118
0.236

0.236
0.118

31.00
30.67
27.33

31.33
33.33

34.0 27.0 28.0 3.79 0.827 29.67

37.0 33.0 30.0 3.51 0.827 33.33

26.0 28.0 26.0 1.15 0.236 26.67

32.0 32.0 30.0 1.15 0.236 31.33

31.0 31.0 31.0 0.00 0.000 31.00

28.0 29.0 30.0 1.00 0.236 29.00

30.0 29.0 28.0 1.00 0.236 29.00

28.0 29.0 26.0 1.53 0.354 27.67

33.0 30.0 33.0 1.73 0.354 32.00

32.0 32.0 33.0 0.58 0.118 32.33

-0.06
-0.17
-1.33

V.43

1.50
-0.81
0.81
0.69
0.00
0.00

-0.46

-0.52

0.75
-1.56
0.06

-0.06
-0.75
-0.75

-1.21

0.29
0.40

-0.52
0.52

-0.41
-0.17
0.29

5.48
0.40
0.40
2.02

-2.48

-0.06
0.17
0.29

1.04
1.15

0.23
1.27
0.35
0.58
1.04

6.24
1.15
1.15
2.77

-1.73

0.69
0.92
1.04

0.69
0.58

-0.58

0.06 0.81
0.75 1.50
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Cesium-137
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

0

a

0*

0

x

0

0

0

31.0
31.0
28.0

30.0
3 n

9

31.0
30.0
26.0

32.0
14 A

* a NC
0 = In

data submitted TAG SYMBOLS = Above control limit

sufficient data x = Determined to be an outlier M Below control limit

32.0
33q0
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esium-137
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

v-j~-

35.011K
KE
KM

KX
L
LF
LG
LL
LM
LR
LT
M
MA
MN
MO
MP
MQ
MS

NV
N
NA
NG
NH

NJ.
NK
NO
NT
0
OF
Os
Ox
OY
P
PA
PB
PC
PG
PI
PM
?P
PQ

29.0

29.0
31.0
31.0

28.0
32.0
29.0
35.0

25.0
29.0

32.0

31.0

33.0

49.0
31.0
15.0

34.0

41.0

31.0
35.0

0.118

0.00 0.000

L15 0.236
1.15 0.236

30.0 27.0
32.0 30.0

32.0 33.0

140 15.0 0.58 0.118

34.0 34.0 0.00 0.000

43.0 44.0 1.53 0.354

29.0 30.0
29.0 28.0
31.0 30.0
32.0 34.0

1.53
2.00

1.00
2.08
1.53
1.15

0.354
0.473

0.236
0.473
0.354
0.236

36.67 1.90 2.66

29.00 -0.75 0.00

30.33 -0.29 0.46

30.00 -0.41 0.35
30.00 -0.41 0.35

38.0 37.0 1.53 0.354

28.0 30.0 1.00 0.236

31.0 31.0 1.15 0.236
30.0 29.0 1.00 0.236
30.0 29.0 1.00 0.236

32.0 30.0 2.00 0.473

32.0 32.0 0.00 0.000

30.0 30.0 0.58 0.118

35.0 33.0 1.15 0.236.

27.33 -1.33
30.33 -0.29

32.33 0.40

31.33 0.06

33.00 0.63

50.33 6.64
30.33 -0.29
14.67 -5.72

34.00 0.98

42.67

30.67
37.00

30.00
29.67
29.67
32.67

3.98

-0.17
2.02

0.35
1.04
0.23
1.85

-0.58
0.46

0

9.

0.

9

'9

1.15

0.81

1.39

7.39,
0.46

-4.97

*

x

x
.0

1.73

4.73 x

0.58
2.77

-0.41 0.35
-0.52 0.23
-0.52 0.23
0.52 1.27

PR

9 a No data submitted TAG SYMBOLS 11=Above control limit

0 m Insufficient data x a Determined to be an outlier =Below control limit

30.00 -0.41
32.00 0.29
29.67 -0.52
34.33 1.10

2.52
1.53

0.591
0.354

31.0

33.0

51.0
31.0

32.0

33.0

51.0
29.0

32.0
37.0

29.0
39.0

31.0
32.0
28.0
32.0

0.58 0.118

0.58
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Westinghouse
Hanford Company

222-S Analytical Operations
373-4131 T6-16
July 25, 1994
CORRECTIVE ACTION REQUEST - EPA
PERFORMANCE EVALUATION PROGRAM

From:
Phone:
Date:
Subject:

To:

8E400-94-062

QUARTERLY BLIND (QB3FY94) ORGANIC

T6-14
T6-50

T6-20
T6-16
T6-20
T6-50
H4-16
T6-16
T6-06

C.
K.
J.
C.
M.
W.

T. Narquis
N. Pool
R. Prilucik
Stacey
C. Thompson
I. Winters

T6-50
H4-23
T6-24
H4-23
T6-14
T6-50

ACTION DUE DATE
AUGUST 8, 1994

The failure of the 222-S Laboratory to pass the Organic QB3FY94 Quarterly
Blind (QB) Performance Evaluation standards (Score 67.6%) submitted on June
9, 1994, requires corrective action as per program protocol. A score of
<75% requires corrective action. The defictencies which have contributed to
the 222-S Laboratory failure to pass the QB3FY94 Performance Evaluation
standards, need to be identified and corrected.

The fourth quarter QB samples (QB4FY94) are due to arrive the week of August
1st. The deficiencies need to be corrected prior to preparation/extraction
and analysis of these samples. The Pesticide compound (Heptachlor) merits
special attention because of the mis-quantification of this compound in the
last three QB's.

A written response is requested by August 8, 1994.
in the response letter identifying the actions that

222-S
Markel, Laboratory Quality
Analytical Operations

Please include details
have been taken.

Assurance Officer

1pm

Hanford Operations and Engineering Conu-.ctor for-he US Department of Energy

R. P. Marshall
K. D. Wehner

cc: R. Akita
M. L. Bell
T. F. Dale
D. A. Dodd
D. G. Farwick
E. J. Kosiancic
J. G. Kristofzski
LPM File/LB

Internal
Memo



DON'T SAY IT --- write /ti K

TO: Claude Stacey

SUBJECT:

H4-23 FROM: L. P. Markel A ? "

Telephone: 373-4131

T6-16

WHC 222-S LABORATORY QUARTERLY BLIND PERFORMANCE EVALUATION PROGRAM

Attached you will find the faxed results of our Quarterly Blind Organic
Performance Evaluation Program Report returned to the 222-S Laboratory from
EPA Las Vegas. The results were from QB3FY94. Our score was 67.6%.

As per program protocol corrective action is required for unacceptable scores
<75%. The corrective action was completed. Your copy was mailed to you last
week.

If there are any questions please call.

CAWPDATA\HASMNOT.Q8

54-3000-101 (9/59) (EF) GEF013
DSI

DATE: August 15, 1994



P.'I. -- -0 '94 08:16AM

UNITED STATES ENVIRONMENTAL 1ROTECTION AGENCY
ENVIRONMENTAL IONITORING SYSITEMS LABORATORY

- LAB VEGAS
QUALITY ASSURANCE RESS1RCH BRANCH

944 EAST HARMCN
LAS VEGAS, NEVADA 89119
[fax (702) 798-2.L07]

fax

to:

tale:

from:

date:

subject:

pages:

NOTES:

oiA

-Z Qz O'

LARRY MARKEL - WEST rNaHOUSE HANFORD

fax #:(509) 373-4884 phone #:(509) 373-4131

HAROLD A VINCENT

July 19, 1994

QB3FY94ORGANIC

6 Including this cover sheet.

I just received copies of Individual Laboratory
Summary Reports for QB3FY94ORGANIC for your lab. They
are attached. Some program information for non-CLP
labs doing this QB is included. Confirming copies
will follow by regular mail.

-7L, k--s0- c -Z65zv4



JUL 20 '94 0e:16AM

REGION 10
ORGANIC PERFCAMANCE EVALUATION SAMPLE
INDIVILIAL LABORATORY SUMMARY REPORT

FOR 0S 3 FY 94

LA9ORATORY: wtstnghousS Hanford (WA)
PERFORMANCE: UNACCEPTARL6E- Response ExPtaining Deficiencydies) Required

RANK. Above a 5 Same a 0 BaLQw 2 2

PREDICTION INTERVALS
WARNINO ACTION

COMPOUNO LOWER UPPER LNOER UPPER

TCL VOLATILE

% SCORE:
REPORT DATE:

MATRIX:

LABORATORY
DATA

CONC 0
1LASS

M:S-ONT

PROGRAM
#LABS

NOT-10

BROMOMETHANE
BROMODICHLOROMETMANE
TRICMLOROETHENE
2-PENTANONE,4-METMYL-
TETRACM LROETHENE
1,1,2,2-TETRACXLCROETHANE
EITMYL BENZEkE
STYRENE

NU
100
33

140
53
40
14

120

NU
140

40
200
73
59
18

160

NJ
95
32

130
51
37

110

TCL SEMIVOLATILE

4-METHYLPHENOL
ISOPHORCNE
1,2,4-TRICHLORCOCN2ENE
2-mETmYLNAPHTHAL.:NE
2,4-0DIN!ROTOLUENE
PYRfNE
SEN2(G,H,1PERTLENE

TCL PESTICIDES

ALPHA-iHC
BETA-SHC
OELTA-SHC
MEPTACHLOR
ALDRIN
REPTACMLOR EP0X ICE
EN00SULFAN I
DIELDRIN
ENDRIN
ENOOSULFAN 11
4,4''-OOT
ENDRIN KETONE
ENCRIN ALDEHYDE
AROCLOR-1254

NCN-TCL VOLATILE

2-PROPENENITRILE

NON-TCL SEMIVOLATILE

BETA-BHC
PHENOL,4-CHLCRO-

TCL VOLATILE (CoCtaminants)

33
16
28
14
65
15
25

0.076
0.061
0.056
0.17
0.19
0.25
0.35
0.27
0.64

NU
0.26
0.24
0.12

I

.4
22
42
19
92
24
40

0.16
0.12
0.11
0.26
0.41
0.44
0.55
0.43

1.1
NU

0.36
0.37
0.24

1.4

31
1!i

14
6'
132i,

0.061
0.051
0.0!
0.1E
0.14
0.22
0.32
0.24
0.56

NU
0.25
0.22

0.1
1

NU
140
40

210
76
62
19

160

51
23
51
21

110
26
43

0.17
0.13
0.12
0.27
0.45
0.46
0.66
0.45

1.2
MU

0.38
0.39
0.26

1.5

10
130
41

160
62
52
16

150

43
22
41
20
97
24
31

0,14
0.11
0.11
0.31
0.47
0.41

0.7
0.44

1.4
0.12
0.47
0.4
0.25

1.5

0

3

2
2

S
S

4
3

2

12

6

0
0
0

X
X 2

0
X 6
S 2
X 1

0
X 3
x 2
S 4
S 4

55

38
33

ACETONE 5

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
2

0

0

26
26
26
26
26
26
26
26

26
26
26
26
26
26
26

26
26
26
26
26
26
26
26
26
24
26
26
25
26

26
26
26
26
26
26
26
26
26
26
26
26
26
26

0 26 26

0 26 26
4 22 26

15 1126

67.6
06/24/
WATER

TOTAL
*LA S

DATA
#LABS

ID-CP0

P. 2



JUL 20 '94 Ce:17AM

REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDL AL LABORATORY SUMMARY REPORT

FOR 0S 3 FY 94

LASCRATORY: Westinghouse Homford (WA)
PERFORMANCE: UNACCEPTABLE - RespOnsa Exptaining Deficiency(ies) Required

RANK: Aove a 5 Same a 0 $eLoW a 2
% SCORE: 67.6

REPORT ATE: 06/24/9
MATRIX! WATER

CCMPOUND

D BROMOCMLOROMETKANE
CXLCROFCRM

TCL SEMIVOLATILE (Contaminants)

SIS(2-ETHYLHEXYL)P4TMALATE

XCN-TCL VOLATILE (Contaminants)

2-PROPANOL

PREDICTION INTERVALS LABORATORY
WARNING ACTION DATA

LOWER UPPER LOWER UPPER CONC

0.5
0.3

2

31

PROGRAM DATA
*LABS #LABS #LABS

MIS-ONT NOT-ID ID-CPD

24 2
25 1

TOTAL
#LABS

26
26

14 12 26

23 3 26
12 14 26

S OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: 7
0 OF TCL CONTAMINANTS: 0

0 OF NCN-TCL COMPOUNDS NOT-IDENTIFIED: 0
0 CF NON-TCL CONTAMINANTSt 0

P. 3



Westinghouse
Hanford Company

222-S Organic Chemistry
373-2872 T6-50
August 9, 1994
CORRECTIVE ACTION PLAN - EPA QUARTERLY BLIND (QB3FY94)
PERFORMANCE EVALUATION PROGRAM

8E460-94-018

ORGANIC

L. P. Markel

cc: R. Akita
M. L. Bell
T. F. Dale
D. A. Dodd
D. G. Farwick
E. J. Kosiancic
J. G. Kristofzski
KBW File/LB

T6-16

T6-20
T6-16
T6-20
T6-50
H4-16
T6-16
T6-06

R.
C.
K.'
J.
C.
M.
W.

B. Marshall
T. Narquis
N. Pool
R. Prilucik
Stacey
C. Thompson
I. Winters

Per program protocol, the following corrective action is submitted.

No semi-volatile compounds on the last quarterly blind samples were missed.
All were identified and quantitated correctly.

One volatile compound exceeded the upper action limit by 1 ppb.
compound has been recalibrated.

This

The low score we received on this performance evaluation sample was mainly
due to misquantitation of six pesticides. The quantitation on the six
pesticides missed exceeded the upper action level by an average of .07 ppb.
The following actions were completed in an attempt to determine why our
results were slightly higher than acceptable:

1. Comparison of standards used for this study to a set of new
standards.

2. Reanalyzed quarterly blind extract using new standards.
3. Comparison of standards used in quarterly blinds to standards

obtained from a different supplier.

No significant difference between the standards initially used and the new
standards were noted. The results of reanalysis of the extract did not
indicate an error in the quantitation of the pesticides. The average
difference in concentration between the initial standard and the standard
prepared from a different supplier was lower by 7.7% Therefore, it was
concluded that this was not the reason for the elevated pesticide values.

We were unable -to detect any significant problems with our procedures, but,
we did not use the florisil clean-up option in our extraction procedure.
Therefore, the corrective action we are planning for the upcoming quarterly
blind samples will be the use of the florisil clean-up option.

Hanford Operations and Engineering Contractor for the US Department of Energy

From:
Phone:
Date:
Subject:

Internal
Memo

To:

T6-14
T6-50
H4-23
T6-24
H4-23
T6-14
T6-50



L. P. Markel 8E460-94-018
Page 2
August 9, 1994

Very few pesticide analysis have been performed in our laboratory. Of the
few that have been performed, no pesticides were found. The results of the
quarterly blind indicated we were capable of correctly finding and
identifying the pesticides, but the quantitation of these pesticides was
slightly high. It is hopeful the addition of the florisil clean-up in the
extraction procedure will account for the quantitation differences.

K. . Wehner, Manager
222-S Organic Chemistry

sz
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Performance Evaluatioo Repoct Page: 1
USEPA eater Pollution Study P032 Date: 4

Participant ID: iA0015b Type: wrari Requesti 1off e:

Sample jtportea True Acceptance )arninq I PerW3rMjn8e
N uIsCer Value Valu-* Limits itZvaluat'o

----------------------------------------------------------- -- ---
LP. ARKE

TRACE METALS !I ICROGHAMS/LIT-6 h
001-ALUMINUM 9

01 1280 1301 10da- 1510 1130- 1450
02 1840 1801 1500- 2080 1570- 2010 Accept.

002-AiSL-NIC
01

00J-8AERYLLIUIt
01

004-CADMIU1
01

uot-COJALT
U IA.

00b-CHRO M Ui
01
02

U~-/- C QP 2Ea
01
02

00 b-I 80

009-AERCU 3Y
01
02

00- 4AN GAN ESL
01
02

011-NICKEL
01L 2

02U~~~~0 1 - N

014-iANADIUM
01

01

210
350

28.0 28.0
86.0 .2

79.2 78.0
26.0 27.9

170
410

109
955

96.0
320

J1b 310
2570 2600

lbb- 251
261- 416

22.2- 33.6
67.1- 96. .

o5. u- 91
22.5- j4

149- 190
363- 45 6

140- 196
795- 1100

84.7- 111
280- 356

273- 34b
2310- 2 90

0.670 0.615 0.321-0.odl
4.14 3.d9 2.67- 5.02

470
9 50

680 660
2820 2800

110
220

100
U0.2

1720 1705
U920 1202

1
173 171
1690 1710

420- 51d
d51- 1060

587- 7j2
2500- 3100

92.9- 127
189- 247

67.2- 1
6O.5- 1I1

1510- 1090
6290- 7670

150- 1)4
1500- 1920

223
367

179- 241
299- 401

23.6- 32.1
71- 94.3

69- 87.9
24- 32.6

15- 185
375- 444

147- 189
834- 1060

S- 107
290- 34d

2o2- 337
2380- 2820

0.391-0.811
3.14- 4.75

433- 506
877- 1030

605- 714
2570- 3020

97.2- 123
196- 240

74.2- 11 b
66.9- 105

1560- 1840
6490- 7670

156- 188
1550- 1870

u da:ea on tneoretical caiculations, or a cerertlnce value when necessary.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
AcCet.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

171
406

173
95d

103
314

44S
897

116
2i3

10
100



Pertormanc- Evaiuatioua keport
USEPA Aater Pollution Study mP032

Page: 6
Date: 05AUG94

erdtticiFdnt iD: AA00156 Typi: UTA6H Requesting office: 910

Sdmple neported True Acceptance 'arnin9
Numoer ValuE V a1ut Limits Limits

-----------------------------------------------------------

Performance
Evaluation

Oib-ANT I MUNY
03
U4

017-SILVER
03
G 4

UId- iALLIU 1
03
04

074-0LY.N U I
03
04

075-STRCN 'ILU
03
04

U/u-TITANIU L

232
123

320
159

46.0 47.8
93.0 l3.1

250
1ub

260
110

44.1 44.C

134 130

26.0 46.0
7.70 7.62

94.5 b 7.C
252 250

187- 404
9j. 2- i 9

39- 56.3
76.1- 109

199- 302
o5.9- 132

31.7- 514
101- 157

21.2- 30.2
5.79- 9.73

80.3- 111
214- 283

214- 377
112- 157

41.2- 54.1
0.3- 1G5

212- 289
91.d- 126

34.2- 49.4
106- 150*

22.4- 29
6.3- 9.24

84.3- 107
223- 274

OT ED)alN~ALSIn mG/LA'TLE (LiCc,2T AL .N

04 o.lo o.20
C; i.46 0.40

u2U-5iC. CG0.I.(L&6OS/Cm AT 25 C)
01 447 475
02 t07 646

022-OTAL LiAiDN S3(AS CiCOJ)
150
160

02J-CALCIUI
0J1
02

U24-MAG NES1ULa
01
02

025-SuDIUM
U1'
02

U b-,OTASSIUM

04

Ulo-CnLORiDi

01
02

U2t-FLUU0IDw
01

17.)
149

38.5 37.C
61.4 57.0

20.3 20.0
1.60 1.60

10.b -. 9d
49.6 50.9

3.03 j.0 C
46.6 27.0

11
107

124
106

6.05- 6.433
d.1- a.71

424- 532
579- 724

15b- 19*z
135- 1.i7

6.08- 6.3
8.1d- 0.63

438- 516
597- 706

162- lod
139- 163

33- 42.d 34.2- 41.5

51.6- 65 53.3- 63.3

1o.9- 23.3
1.31- 1. 64

6.64- 11.4
4.5- Su.2

2. S- 4.30

23.4- 30

114- 134
96.u- 116

1.77 1.50 1.28- 1.72
1.17 0.98U O.dib- 1.i2

17.7- 22.5
1.37- 1.77

6.99- 11.1
47.7- 55

3.C4- 4.17
24.3- 29.2

117- 132
101- 114

1.33- 1.65
0.865- 1.C3

Accept.
Accept.

Accept.
Accept.

Accezt.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
ACcept.

3ot Accept.
Nct Accept.

based on thnoc rtic41 caicuiations, or a ceterunce value Uhen necessary.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Acce 0t.



e-rtocmance Evaluation reort
USEPA Adter iollution Stuay '.P032

Pale: 6
Date: 05AUG94

Pacticipant 10: wA0.15o opr: O iiEit Requesting Office: 510
--- --- -a- -- --- --- -- --or-- ----.--- ----ue---Acc--e- --- --c--

SaMple epOr tea rrue Acceptance
Nuacer Value Iaiue- Limits

0U0-SULFAIL
U' 5.94 5.0 0

110 75.0
3.52- 7.8d
62.7- (J4.9

Warning Performance
Limits Evaluation

4.07- 7.34
65.5- 82.1

Accept.
Not Accept.

NUTHIENTS IN MILLIGRAMS/LiTEA
Ui2-aITRATZ'-fIT.,UGEN

0j.
U2

UJ- hT hoPtCSInAr E

37.5 39.2
2.72 2.dl

1 1.42 1 . 1G

U35-TUrAL PiOSPriO.IUS
03 1.20 1.30
04 2.53 2.oG

DEMA.ijS I MiLLN~ hA S/LIN.-
037- ruC

31.7- 4b. 1
2.23- 3.34

1.01- 1.3

0.915- 1.38
1.b7- 3.14

33.5- 44.3
2.37- 3.21

1.05- 1.34

1.01- 1.49
2.04- 2.96

Accept.
Accept.

Not Accept.

Accept.
AccEpt.

(Ii 44.0 44.0

PCE'S IN MI-ChOGRA5/LiTni
)4U-1Ci-AHOCLOR. 1'J1i/1242

01 10.7 12.7

37.o- 1.1

4.33- 1b.1I

,:.71- 7.i2

U44-eC5-AHOCLGK 1 2 46
02 4.91 5.39

39.5- 49.4

5.06- 15.1

3.26- 6.56

PC'-J i CIL 1i AiLLMi/ 4ll GAai
iuU-iC5 13 OiL- 1254

U1 20.b 18.5
101-PC6 LA CIL- 1260

02 20.7

(;1
02

01
02

0
U2

0

U I051-DTT
01
02

bA:-dEPTAChL~i%

2 '

2 3.o

1.31- 33.)

4.95- 34.4

0.537 j.o2b 0.145-0.844
0.097 0.129 0.0 417-0.176

0.5b 0.582
0.136 0.151

0.b9i 0.752
0.12o 0.144

0.305-0.601
0.0942-0.212

0.416-0.996
0.0017-U.413

0.567 0.i2b 0.3U4-J.34ce
0.195 U.21u 0.094-0.299

1.05 1.14 0.51d- 1.57
0.221 0.227 3.0945-0.33i

0.t5a U.7j3 0.2uo-0.)o6
0.400 0.216 0.0742-0.294

5.49- 29.5

8. 7 - 30.7

0.234-0.755
0.0585-0.159

0.368-0.73J
0.109-0.197

G.4d9-0.924
0.0809-0.114

0.373-0.779
0.12-0.274

0.651- 1.44
0.125-0.303

0.355-0.d79
0.102-0.267

r basea on theoretical cdlculdtions, or a retererice value when necessary.

Accept.

Accept.

Accept.

Accept.

Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.
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Sam-ie *eporteu True Acceptance Warning
ittr Value Value; Limits Lidits

Pecfocmance
Evaluation

03J-CALORDA h.
Uj 1.42 1.53
C4 4.91 5.35

U7d-HEPTAChLO 6POXILE
01 0.4al U.543
02 0.174 0.195

U.577- 2.33
2.2- U.04

0.255-0.749
0.005- U.2d

0.798- 2.11
3- 7.31

0.317-0.o87
0.109-0.256

VOLATILE ALaCAR3ONU 1: CROGRA1./LIT.R
054-1,2 DlChLOiUa'ThAUE

0i -')9.7
U2 12.5

u55-CHLOECFChiI
01 51.7
02 15.4

u,-)-1,I,1 TRIC.-LOiCETHANE
ui -

60.9
11.7

55.9
16.3

Jd.d 45.2
3.60 11.5

U!)/-T RIC 1iL O UET E'
Gl 39.9
; i 10.7

i6-CA ARO NT T; &AC i LGZ ID.
01 39.5
02 11.0

U b -T ET HACHLU rl'ThL ci:

0± J9. 9
C'4 13.o

06 - 0 D IChLOAQCC' zin A L
01 51.0
02 11.0

(ol-DbLRO6dC HLOHOHrETHANE
01 45.7
02 6.91

U62-bR0lOfOdim
01 a3.7
U'. 9.55

06J- MTHYLL1t; CnLORIDE
01 41.4
02 14.9

43.0
11.8

43.9
14.7

it 4. 2
15.5

53.6
13.9

48.5
9.67

64.1
12.6

43.6
15.2

49.0 51.9
10.6 11.9

41.2- 30.3
8.65- 15

36.3- 73.b
11.1- 21.1

27.7- 60.1
7.40- 14.7

49.5- 54.1

28- bu.1

29.9- .
10.7- 19.6

37.3- 71.2
9.56- 16.4

33- 64.2
6.3b- 12.3

40.7- 69.3
7.2- 17.3

25.6- 02.2
9.04- 21.9

j7.4- 05
b.'l- 14.9

46.1- 75.4
9.45- 14.2

41- 63.9
12.4- 19.9

31.1- 56
S.4- 13. d

32.6- 51
9.07- 14.3

32- 56
11.1- 13.5

33.2- 52.0
11.9- 18.7

41.6- 66.9
10.7- 17.3

36.9- 60.3
7.1- 11.5

46.8- 83.2
8.53- 16.4

30.2- 57.6
10.7- 20.3

40.9- 61.5
9.66- 14.1

Accept.
Accept.

Accept.
Accept.

Acceot.
Accept.

Accept.
Accept.

Accept.
Ck. for Er..

Accept.
Accept.

Accept.
Accept.

Accept.
Ck. for Err.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

VOLATILE AROMATICS IN MICUGRAMS/LITSIi
Ubb-bE.NzC; N.-.U

01

12.3 14.2
55.j u 2 .7

c .74
54. 8

7.*70
51.3

10- lu.7 11.1- 17.6
43.b- -j3 48.5- 7b

6.63- 10.d
36.5- 72.7

7.16- 10.3
41.1- 68.1

- ba.ea on trheoCetjcd± calCulations, or a Lejerdncu vilue when necessary.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.
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Samjie Hepcr tda True Acceotdance arning Performance
bUC er Vdlue Value* Limits Limits Evaluation

Uo'/-TOL UtNh
01 10.7
02 37.2

094-1, 2-DIChLO-06ENZE.N
01 10.7
(,2 44.0

U9t-1,4-DILCLCROs NZESN
UI. 7.41
0 , 40.5

U9b-1 , 3-D!C HLOF10 EN'ZEN-.

U 1 6.16

G ;1 46.6

12.1
39.9

il.8

d . ic

42.d

6.86
4 a. 6

6.54- 15.5
26.6- 50.4

u.15- 15.2
3C.7- 51.9

5.64- 11.2
26.2- 50.4

6.11- 11.2

9.41- 14.6
31.3- 47.7

9.04- 14.3
34.4- 56.2

6.34- 10.5
31.b- 52.8

6.76- 10.6
37- 56.6

MISCiiLLAN6GU5 PARAdiTRS
071-TOTAL CYALV'ADE;-(IN ?G/L)

U] .0596 V.Ub5S
z 0.2dS J.310

0.6i62-0.0,39 0.0429-0.0J3
0:203-0.402 0.22d-0.277

OT-: FOR Ll1LTI AND TztUE VALUES, AS5U.'I Lr h
9******:i EN e h PCitT F-JH WAO015a *****

Accept.
Accept.

SIGNIFICANT DIITS.

ddsed on thioreticaj caiculatiuns, ur a rerarence vdiue when necessary.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.



Westinghouse
Hanford Comp
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Inorganic Chemistry
372-0894
September 23, 1994
CORRECTIVE ACTIONS FOR

L. P. Markel

T6-30 8E450-94-014

WATER POLLUTION STUDY WP032

T6-16

Akita
Baird
Barnes
Bell
Dale
Deichman
Dodd
Frye
Greenhough
Ibsen
Kosiancic
Kristofzski

T6-20
T6-51
T6-16
T6-16
T6-20
H4-19
T6-50
T6-30
T6-20
S3-30
T6-16
T6-20

W.
R.
C.
P.
C.
C.
C.
L.
M.
S.
K.
W

D.
P.
G.
M.
T.

R.
H.
C.
J.
B.
I.

Leggett
Marshall
Mooers
Morant
Narquis
Stacey
Stroup
Taylor
Thompson
Veitenheimer
Wehner
Winters

THB File/LB

Sixty-six of seventy (94.3%) inorganic analytes were correctly identified in

the most recent Water Pollution Performance Evaluation Study (WP032). Our

results for the other four analytes (all from ion chromatography) were
scored as unacceptable. Our results from the five other ion chromatography
analytes were acceptable.

Corrective Actions

Our primary corrective action is to examine our calibration practices for

ion chromatography. Changes to our practices may include:

- More closely assessing the quality of the calibration curves and
restricting the acceptable dilution range as appropriate.

* Implementing a more appropriate calibration curve (e.g., a quadratic

fit instead of a linear fit, or using a "weighted" fit to improve the

relative error at the low end of the calibration) to better model the

response of the instrumentation to analyte concentration.

- Increasing the frequency of instrument calibration.

- Continue our recently implemented practice of eluent-matching our

direct analyses.

- For fluoride analysis in particular, we will be assessing the several

alternatives described above on QA-submitted blind samples. If none
is found satisfactory, we will proceed with implementing an

alternative fluoride analysis method (e.g., by ion selective
electrode).

Hanford Operations and Engineering Contractor for the US Department of Energy

From:
Phone:
Date:
Subject:

To:

cc: R.
W.
M.
M.
T.
J.
0.
J.
K.
T.
E.
J.

W.
W.
L.
F.
L.
A.
M.
J.
G.
J.
R.

T6-07
T6-14
H4-19
H4-19
T6-50
H4-23
B2-23
H4-23
T6-14
T6-50
T6-50
T6-50
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The above corrective actions are a consequence of the following observations

from our investigation into the source of the unacceptable results:

Fluoride in Mineral Sample 1 and 2

Both results were biased high (approximately 0.2 ug/ml; 118% and 119% of the

EPA "true" value; 4.1% and 4.5% higher than the maximum acceptable result,

respectively). Examination of the calibration, blank, duplicate, and LMCS

recovery results suggested no explanation for this bias. However, two

possible sources have been identified:

1) If the sample matrix does not match the eluent used during the
analysis, a "water dip" is observed in the chromatograph which

interferes with the fluoride peak. This interference can bias the

fluoride peak area determination. This "dip" can be minimized by

spiking the sample to match the eluent. This "eluent-matching" is

normally performed on diluted samples (as specified in the

procedure), but has not routinely been performed on direct samples.

We have recently begun spiking the direct samples with a small volume

of concentrated eluent to match the normal eluent concentration

without significant dilution. We will rerun the WP032 samples to

assess the effect of this practice.

2) Certain organic acids, if present in the sample, co-elute with
fluoride causing a positive interference. However, if the ion

chromatograph column and eluent are changed to those used for

quantitation of organic acids, these components (including fluoride)
will be separated and can be more accurately quantitated. This kind

of analysis could be performed routinely for fluoride, but would

require a separate analysis (from the other anions) and a

corresponding increase in analysis time and cost.

Phosphate in Nutrient Sample 1

Our phosphate result was 118% of the EPA "true" value and 2.9% above the

upper limit of the acceptable concentration range. The blank and duplicate

were considered acceptable. The LMCS standard showed a recovery of 106%.

While this is normally considered acceptable, this high bias was enough to

move our result outside of the acceptable range. The LMCS standard and this

sample had similar concentrations (5.12 ug/ml and 3.68 ug/ml, respectively).

Examination of phosphate calibrations between March 8, 1994 and September

19, 1994 show a tendency for a slightly non-linear response curve. Although

a linear fit of this data produces a nominally acceptable correlation

coefficient (>0.995), calculated results at the high and low end of the

calibration tend to be biased high. Over the ten calibrations performed

during this seven month period, the linear fit was consistently biased high

(typically 6 to 12%) in the region of the calibration where the result for

this sample was calculated.
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Sulfate in Mineral Sample #2

Our sulfate result was 147% of the EPA "true" value and 29.6% above the

upper limit of the acceptable concentration range. This is clearly an

unacceptable result. The duplicate agreement was excellent and the sulfate

result for Mineral Sample #1 was acceptable. The concentration for Sample

#2 was too high for direct analysis (Sample #1 was analyzed direct). A

dilution error can be ruled out because the duplicate agreement was good and

the chloride result (reported from this same dilution) was acceptable.

Close examination of the calibration curve shows significant deviations

between the, calibration best-fit line and the known concentration for the

lowest two standards used to construct the calibration (a 35% deviation for

the lowest standard). Even with this poor "fit" at the low end of the

calibration, the correlation coefficient (which we normally use to assess

"goodness-of-fit") was quite good (0.9994). The dilution used for Sample #2

(41x) reduced the sulfate concentration to this "poor" end of the

calibration; near, but still above, the concentration of the lowest

calibration standard. Using a calibration curve constructed from the lowest

three points of the calibration produced results that were only 3.8% and

8.7% h.igher than the true value (sample and duplicate, respectively).

The acceptable sulfate result for Mineral Sample #1 (analyzed direct), was

also near the lower end of the calibration, but above the second lowest

standard where the "fit" was good.

The sulfate calibration data shows a slight curvature in the instrument

response. For this behavior, a higher order fit (e.g., quadratic) is

advisable. Alternatively, the linear fit could be "weighted" to minimize

the relative deviations rather than the absolute deviations between the

best-fit line and the calibration points.

T. H. Bushaw, Manager
Inorganic Chemistry
222-S Analytical Operations
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Quanterra - St. Loius Laboratory

PE Sample Number Acceptable Number Analyzed % Acceptable

WP-032

Metal
Inorganic/Mineral
Organic

50
40
54

50
44
55

100.0
90.9
98.2
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k'attlclpamt Lip: A0ouo-4 ?FPO: A000054 Rsquesting 0(itce: 307

Sasple Kepofte4 True Acceptance warning Parloreance
N0ebu( raLud falueC Limits Limata Swaluatton

TRACE fETAL
IUI1-ALUnN I

VUL-AN5NZC
U
SEA

OUJ-IIMTLL3 Un
U'
u 0

U04-CAUSL UM

OU5-COBALT

006-rNNOniu

uu ,-COs FP1m

U0S-1Kum

Uuv-RmNCua

010-1 AMCA1i

Ull-N ckL ,

u1 J-LL Al

U03-SLE l

ot4-vhxAult

0144-vAIAIIZ

: -L3

5 ZN
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NICNOGMANS/LKTCR

01 1270 1301 1000- 1510
02 1350 IOUt 1500- 2050

1130- 1450
1570- 2010

2tJ Jt0 158- JS1 179- 241
350 iso 261- 118 299- 401

29.5 28.0 22.2- 33.b
94.J d5.2 67.1- 98.j

23.6- 32.1
71- 94.3

01 70.6 13.0 65.8- 91 69- 87.9
0. 2b.% J1.9 22.5- 34 24- 32.6

ut 112 170 149- L90 154- 155
02 40b 410 363- 45b 375- 44%
is
01 lid 169 140- 19b 147- 19
Ud 97J 955 795- 1100 $34- 1060

0 1
ut

109 18.0 84.Y- III
Jju No0 280- is5

Uk des 310 271- 146
02 26b0 2600 2.10- 2690

Ut 0.467 0.61S 0.321-0.001
od 3.90 3.81 2.81- 5.02
3L
01
U

Ut
02

UL

U2
on
ul

DO- 107
290- 34

282- 337
2380- 2820

0.191-0.811
3.14- 4.75

476 470 420- 515 433- 506
953 950 851- 3060 877- 1030

bid 660 507- 734
J010 2800 2500- JLOO

112 110 92.9- 127
Jib 12%) 189- J%7

605- 714
2570- 3020

97.2- 123
196- 240

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Ch. (or Err.
Accept.

Accept.
Accept.

Accept..
Accept.

accept .
Accept.

Accept.
Accept.

Accept.
Accept.

99.4 100 67.2- 123 741.2- 116 Accept.
'd9.0 90.2 60.5- a11 66.9- 105 Accept.
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U 1 1170 7202 6290- 7870
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61190- 7670
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Accept.
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Sample Reported True acceptance Iarnlm Performance
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016-ANTIntcr
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04 111 110 65.9
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04 11 130 101-
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id6 7.U9 7.62 5.79

$316-TITANIUM
Uj 98.1 97.0 40.j
04 i54 250 214-

MINERALS IN NU/LITII (ZICEPT AS NOTED)
019-PH-UNITS

UJ 6.24
U4 ".51

020-S~Sc. gcmO.(VNIOs/cn
UL 471
(111 6si

UJI-TOS AT. dU U
01 401
02 i32

Ua#-TOTAL MAkUNE9S(AS CA
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02 ISU

U2J-CALCIUN
U1
02
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01
Uj

U15-sooIUm
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0

UJI-POTASSA N
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02
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04

&.20
0.40

AT 25 C)
475
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209
376

.03)
115
149

.3.471
26.5
ri(AS
15.6
11.1

56.3
- 109

302
- 1.32

- 52
151

- 30.2
- 9.75

- Lit
28)

o1.2- 54.1
80.3- 105

212- 289
91.8- 126

34.2- 49.4
108- 150

22.4- 29
6.3- 9.24 -

841.3- 107
223- 274

6.05- 6.JJ 6.08- 6.
6.1- A.11 0.16- 5.1

424- siJ 035- 516
579- 724 597- 106

134- 442 173- 4103
265- 193 293- 464

158- 192 162- lot
135- 167 119- 163

J1.0 37.0 33- 42.8
51.5 51.0 51.6- 65

19.9 20.0 16.9- 2).]
1.41 1.60 1.31- 1.d4

1.86 1. 1 a .64- 11.11
t0.7 50.9 46.5- 56.2

J.60
27.0

CaC))
16.1
64.0

2.85- 4.36
2.1.4- Jgi

12.1- JL.4
53.45- 14.1

3
3

34.2- 41.5
5.1.3- 63.3

17.7- 22.5
3.37- 1.77

1.99- 11.1
47.7- 55

3.04- 4.17
2U.J- 29.2

13.7- 20.3
56.1- 72

Accept.
Accept.

accept.
Accept.

Accept.
Accept.

Accept.
Accept.

accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

accept.
Accept.

0 Masud on theoretIcal calculations, or a reference Idlue when necessary.

*1

II

4
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Sample Reported Tiue Acceptance warlag Performance
MNebef Yaluu vatuW6 Le1lts Limits Evalvation

Ujo-CHLOVIDE
UL Ito 124 Ia- Jim 117- 132 Accept.
02 t02 106 98.6- 116 101- 114 Accept.

6JV-rLUUUUtbE

01
Ui0-SULfATE~

1.53 1.50
U.8M 0.940

U1 5.1% S.60
2 71.4 75.0

NUTRIENTS IN f lLLcJeGANS/LITIg
OiI-ANOMIA-WIROCC

U1 11.% 12.0
0 2.21 2.J0

UJj-M1TMkTi-1iITEGo(Cv
vil J9.U JY.j
Ue L.31 2.11

UJJ-OxfHOPNOSPRATE
a& 1.19 1.2c
Ud 0.141 0.749

UJ4-KJ1LDAhL-MLTRoCCU
UJ *1.1 21.1
04 o.15 6.42

UJ5-TOTAL PROSWRORWS
0J 1.41 1.30
U4, 2.111 2.60

1.28- 1.71
0.628- 1.12

J.52- f..1
62.1- 141.*

9.46- i. j
1.74- 2.06

31.7- 46.1
2.2J- J. IQ

1.01- 1.J6
0.624-0.860

21.9- J5
4.37- 8.16

0.915- 1.58
1.07- 3.14

USHANDS IU 1ILL[GAANS/L171E
UJ0-CCD

01 100 111 44.7- 128
0j 40.0 24.j 12.6- 36.3

UJI-10C
at
01

0UJ-S-DAr 000
UL
0

IUJ-CAN OMACLOUS
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02

42.S 44.0 37.8- 51.1
10.2 V.40 7.91- It.5

VC119 IN s CVOGIANS/LIUA
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01 12. 12.7
UM4-PCU-AMDCLON 124b

04 6.17 5.39
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01 L.08M

70.1 37.2- JUS
15.2 8.06- 22.3

64.7
13.4

31.9- 96.5
4.72- 22

4.33- 16.7

1.33- 1.65
0.165- 1.08

4.07- 7.34
65.5- 82.1.

Accept.
Accept.

Accept.
Accept.

10.1- 13.7 Accept.
1.68- 2.73 Accept.

33.5- 44.3
2.31- .23

1.05- 1.34
0.6s4-0.03s

23.4- 33.4
4.82- 7.1

1.01- 1.49
2.04- 2.96

90.2- 123
I5.$- 32.4

Accept.
not Accept.

Accept.
Accept.

not Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

3V.5- 49.4 Accept.
0.43- 11 Accept.

45.1- 96.2
9.64- 20.5

at.)- 85.2
7.07- 19.7

Accept.
Accept.

Accept.
Accept.

5.86- 15.1 Accept.

2.71- F.12 3.26- 6.56

Not Present

Accept.

not Accept.

* Mased On thgoretical calculations, or a 9e6ereace value when necessary.

I I

II

4

41.5
10.]

boo
51. J
14.4
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feSforwance Ezaluatlon Aepart
UStPA dater Follution Study MPOJ2

PageS 6
Date: USAUC94

P4rticipast ID: N000054 lypol NOOO054 Requeatiag Office: 507

Sample Reported rrae Acceptance warning Performance
msmber value Valuee Lielts Limits FvaluatIon

PCI'S [I OIL IN NILLICNAMS/KILOGVAN
100-PCI II OIL- 1254

UL 16.4 15.5 1.31- 33.7
1U1-Pu Is OIL- 1260

U1 21.2 23.6 4.95- 31.4

RESTECIDES lid NICROGNAMS/L1111
041-ALUMI 9

U43-DIZLUA

U49-300

050-Doe

U51-UDT

054-MEPTACa

U5J-CNLORDA

U I-47?TACM

01
04
EM

0.703 0.626
0.169 0.129

UL t.ub06 0.582
Ud 0.182 U.151

01 0.149 0.752
02 0.18 0.144

01 U.756 0.626
(I 0.250 0.216

U1 1.40 1.34
Od 0.310 0.247
LUN
U1 0.9jj 0.113
Uj 0.211 U.16
Nk
UJ 1.96 1.53
U4 7.01 5.JS
LUX EPOlIIE
01 0.671 0.543
od U.250 U.195

0.145-0.8444
0.0417-0. 176

5.41- 29.5

8.7- 30.7

0.214-0.755
0.0515-0.159

0.305-0.001 6.361-0.134
0.0942-0.212 0.109-0.191

0.eii-0.998
0.Gb17-0.213

0.304-0.448
0.094-0.499

0.510- 1.57
0.0945-0.333

0.266-U.968
0.074J-0.294

0.577- 2.J3
2.20- 8.04

0.2ss-0.749
0.005- 0.28

VoLATILE MALUCARSOMS IN MICSOGRAMS/LtTIN
U54-1,J ULCIALUOETNANL

U1 59.d 60.9 41.2-
04 12-A 11.1 6.65-

U51-CHLOoorohk
Ul 55.1 55.9 36.j-
U2 lb.5 1b.i 11.1-

U56b-1,1.1 ?LCNLONOETMauE
U1 5.2 45.2 27.7-
U2 9.54 11.5 1.4d-

U57-TMICRtDOHtTMEC
01 4L.9
04 11.4

US -C&AHOMATETi ACOLOR
01 44.1.
02 11.2

80.)
15

13.6
11.1

60.1
14.7

43.0 29.5- 54.1
11.8 0-19- 15.2

43.9 20- bo.1
14.7 9.01- 19.6

0.409-0.924
0.0609-0.19%

D.3173-4.1779
0.12-0. 274

0.651- 1.44
0.125-0.303

0.355-0.871
0.102-0.267

0.798- 2.11
3- 1.31

0.317-0.607
0.109-0.256

46.1- 75.4
9.45- 14.2

at- be.9
12.4- 19.9

31.0- 56
0.4- 13.6

32.6- 51
9.01- 14.3

32- 56
11.1- 18.5

Accept.

Accept.

Ck. for Err.
Ck. for Iet.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Ch. for Irr.

Ck. for Err.
Ck. for let.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

* Based eN theatotical caLculatloas, or a tulermace value when nEcessagy.

II

1
4

)



Peclormance Evaluation $*port
USEPA datez Follutjan Study UP032

Pages 6
at.t OSAUGC94

Participant 10 510000541 Type: 100054 Ieq'estiog office: to?

$**ple keported true Acceptance yarning Performance
Number Value valse Limits Limits relvatioa

IJ59-TVk ACH LU NO ZTS S10
01 4 0.

Ub0-320ftooi;HLONUSEITHAVal Slo.b
SI 51.1
Ul 11.0

U61-IOIDAOCKLORIJTHANE
Ul 50.0
0j 8.51

01 61.1
04 10.7

UbJ-NETHTL&N CXLOAIUK
01 45. 6
0i 14.0U

064-COLOsNmmIZEN
U1 51.1
U 13.1

44.2 29.9- 56.1
15.5 10.7- 19.g

53.6
13.9

31.3- 11.2
9.56- 18.15

40.5 JJ- 64.J
9.67 6.36- 12.3

64.1 40.7- 09.3
12.6 7.2- 17.8

43.8 25.6- 62.2
15.2 9.0q- 21.9

51.9 37.4- 65
11.9 6.91- 14.9

VOLATILE ANOMATICS I1 NICOCGIARS/LITER
065-8fA 215E

01
Oj

U6b-TN TL SENZ
01
04

06 1-TOLUIMS

U"
ud

Q94-I,2-DICHL0N08CX

01
04

U!I6-1,J-DiCgLufoBmy
02
UA

15.9 14.2 10- 18g.7
6".4 62.1 43.6- NJ

8.60 0.7q 6.63- 10.36
51.5 54.3 36.5- 72.7

11.9 12.1 0.54- 15.5
Q1.6 319.9 28.6- 50.9

11.6 11.8 0.15- l5.)
41.9 46.0 30.1- 59.9
lebt
0.62
44.5
2EAt
9.01
49.7

4.30
42.b

a. 9b
48.6

5.64- 11.2
26.2- 62.25

6.11- 11.3
33.15- 62.2

UZSCCLLALOLUS PAKANITLRS
Ull-TorAL CNAI10EIIN NG/L)

01 0.061 0.065 0.0362-0.odg 0.01129-0.08j Accept.04 0.Job 0.310 0-20j-o.#a02 0.228-0.]17 Accept.U 12-uOW-fILTLEAWLK ESIDUI'(Lt RG/L)
01 5.%) 50.0 35.5- 53.9 37.8- 51.6 Accept.02 26.0 J6.0 20- 27.9 21- 26.9 Accept.0I-uOIL AMU GRkAkg(LW 11G/L)

11.4 12.7 5.9- 17.3 7.4- 15.9 Not Accept.0- -6.5 16.2 11.6- 22.7 13- 21.3 Not Accept.
- - -h- - c-c----------s-----------------------------------------Harned on thearatilcal celcuialieaa. at a reference vaLus uhwft necessary.

33.2- 52.6
11.9- 16.1

41.6- 66.9
10.7- 17.3

36.9- 60.3
7.1- 11.5

46.8- 33.2
1.53- 16.4

30.2- 57.6
10.7- 20.J

40.9- 61.5
9.66- 16.1

21.1- 17.6
48'.5- 78

7.16- 10.3
41.1- 66.1

9.41- 14.6
31.3- 47.7

.9.04- 14.3
30.41- 56.2

6.30- 10.5
31.8- 52.9

6.76- 10.6
37- 56.6

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

Accept.
Accept.

ml

I.'
I

4

)

11

-------------------



Peuformance zvaluatIou seport Paget 6
USLaA Mate[ Poilutiom Study MPO2 Date: 05AUGS4

FartIcipant 10: UU0054 Type: UO000$4 aeqoestiag Office: 307

Sample Reported true Icceptance warming Performance
Mumber Value Values Limits LimIts Evaluation

19'I-toTAL PML~oLICS(IN NC/L)
Ul 0.060 0.0862 0.0431-0.129 0.0541-0.110 Accept.
04 U.169 0.177 0.0944- 0.26 0.116-0.239 Accept.

090-TOTAL MXSIDUAL CULONINERU fG/L) -
01 O.JJ0 U.320 0.15-0.453 0.19-0.413 Accept.
02 0.590 O.Siu 0.302-0.697 0.354-0.6%S accept.

********* tAD 7o DAoA rox mooousq ***.*.e
NOTE: Y08 L115 ASD TaUE VALUES, ASSUNE taiE SiGNirICANT DIGITS.
*00000060 ENo or a.PoRt rou NUOo054 *0*0.*,*ee

Ii

* SamoA am theoretical caicaiations. or a re-eIncu value -hen necessar j.



Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

September 16, 1994

Bechtel Hanford Inc.
P.O. Box 969
Richland, WA 99352

uanterra
Env,imetl
Ser%*es

SEP 1994
V. RECEIVED

J.H. KESSNER

421.,

Attention: Ms Joan Kessner, Buyer's Technical Representative

Reference: Purchase Order MPV-SVV-23000

Dear Ms. Kessner:

In accordance with the referenced purchase order, Quanterra wishes to notify you
that due to unacceptable performance on EPA sponsored Performance Evaluation
Studies, Our Laboratory in St. Louis, MO lost it's Washington State Department of
Ecology (WDOE) accreditation to perform Oil and Grease Analysis by Method
413.1. The St. Louis Laboratory has since successfully analyzed Oil and Grease
Performance Evaluation Samples by 413.1 and regained WDOE Accreditation for
Oil and Grease. The dates when St. Louis was un-accredited were August 23,
1994 to September 14, 1994.

St. Louis lost its certification when their Oil and Grease PE results were outside
acceptance limits. (1.1 mg/L and 3.8 mg/L above acceptance limits).

All Oil and Grease Samples submitted under this contract are listed below:

Receipt Date
7/8/94
8/10/94
8/17/94
8/17/94
8/17/94
8/17/94
8/19/94
9/19/94
8/25/94
8/25/94
8/25/94
8/25/94
9/9/94

Analysis Date
7/18/94
8/12/94
8/25/94
8/25/94
8/25/94
8/25/94
8/24/94
8/24/94
N/A
N/A
N/A
N/A
N/A

Sample ID
94288-01
657N-3
BOCJ48
BOCJ34
BOCS66
BOCJ42
BOCJ52
BOCJ63
BOCJ62
BOCJD6
BOCJCs
BOCSJO
BOCSQ6

SAF
94-228
B94-020
894-006
B94-006
B94-006
B94-006
B94-006
894-006
894-006
B94-006
B94-006
B94-006
B94-006

SDG
W0122
W0171
W0177
W01 77
W01 77
W0177
W0177
W0177
W0177
W0177
W0177
W0177
W0204

Method
413.1
413.1
9070
9070
9070
9070
9070
9070
9070
9070
9070
9070
9070

WHC940063



EJ9uan terra

As the above table illustrates no samples were analyzed or accepted for analysis of
Oil and Grease by 413.1 during the time St. Louis was un-accreditated.

Please accept our apology for the delay in bringing this to your attention. We feel

confident that recent organizational changes implemented by Quanterra will better
enable us to notify you in a timely manner of unexpected occurrences.

Should you require further information or have questions regarding this matter
please do not hesitate to contact me at 375-3131.

Sincer

Douglas Swenson
QA Officer

File
R. Merrell, Quanterra
K. Pool, Westinghouse Hanford



WESTON



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Weston Lionville Laboratory

PE Sample Number Acceptable Number Analyzed

WP-031

Metal
Inorganic/Mineral
Organic

44
45
53

44
48
53

% Acceptable

100.0
93.8

100.0



WP-031
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Mary Jefferson
cc: Keith Ryan

Mary Reichner
Nicki Perrone
Peter Hershey

Ray Siery April 5, 1994

PES - WPO31

Inorganics Corrective Action Responses for RFW# 9310L181

Sodium

Assessment:

Root Cause:

Corrective Action:

Responsible Person(s):

Sodium in sample 1 was reported high outside the
acceptance limits which was 11.3% above the true value.
Sodium in sample 2 was correspondingly high outside
warning limits but below acceptance limits.

Based on review of the ICP data and all associated QC
checks the analysis appears acceptable. A reference standard
was run with this PE and it recovered within acceptance limits
although on the high side at 109%. Contamination of the PE
samples is suspected as the calibration and the independent
second source standards (LCS. CRI, ICV/CCV, ISA/ISB)
demonstrate proper recoveries. The PE samples and the
reference standard preparation is performed by the wet
chemistry unit where sodium salts are routinely in use.

The metals unit will prepare it's own aliquot from the Minerals
ampule for sodium analyses.

Nicki Perrone/Amy Swisher/Mary Reichner

Chemical Oxyven Demand

The COD value for sample 1 was reported above the
acceptance limits at 95.8 mg/ L which was 35% above the true

. Assessment:



PES-NY Potable
Inorganics Response

Root Cause:

Corrective Action:

Responsible Person(s):

February 25, 1994
Page 2 of 2

value of 70.8 mg/L. Sample 2 did not exhibit the same bias
and was reported at 202 mg/L vs the true value of 207 mg/L.

Based on review of the COD data and associated OC checks
the analysis appears acceptable. Sample 1 was diluted 1:1
which produced a COD concentration at the upper
concentration limit of 50 mg/L of the calibration curve. It is
suspected that a larger dilution would have improved recovery
because the method used was for levels less than 50 mg/L.

The lab has, since the analysis of these PE samples, revised
it's COD SOP to follow Standard Methods 5220-C which is
appropriate for COD values greater than 50 mg/L.

Nicki Perrone/Judi Henderson

Oil & Grease

Assessment:

Root Cause:

Corrective Action:

The Oil and Grease value for sample 1 was reported above
the acceptance limits at 15.1 mg/L which was 82% above the
true value of 8.3 mg/L. Sample 2 did not exhibit the same
bias and was reported at 37.3 mg/L vs the true value of 48.4
mg/L.

Based on review of the Oil and Grease data and associated
QC checks the analysis appears acceptable. Sample 1 was
analyzed in duplicate with a result of 14.2 mg/L. The
recoveries in LCS and reference standards were low but

acceptable. Although possible, it is highly unlikely that a
preparation error in the make-up of the PE sample had
occurred. The lab has a program in place that requires a
witness in the preparation of the PE samples to ensure
instructions are clearly understood and followed.

(1) Analyst will monitor the procedure and technique for

positive interefences.
(2) Supervisor will check witness spiking program to ensure
strict adherence.

Nicki Perrone/Mike LeClercResponsible Person s):
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Martin Marietta/K-25 Laboratory

Laboratory Code: NK

EMSL-LV Acceptance
Range (%)

% of EMSL-LV
True Value

% of al1
Participating
Laboratory's
Grand Average

January 28, 1994

Alpha
Beta

42.0 to 158.0
72.1 to,127.9

Februay 11, 1994

Urani um 79.2 to 120.8

EPA/CLP ScorePE Sample

EMSL-LV QB2 FY94

Organic

Number Acceptable Number Analyzed % Acceptable

Metals
Inorganic/Minerals
Organic

APG-April 1994

Metals
Inorganic/Mineral

73.3
95.2

80.0
105.1

98.7 96.7

PE sample

WS-033

95.5

12
11
34

12
11
38

100.0
100.0
89.5

41
54

42
54

97.6
100.0



EPA EMSL-LV

JAN. 28, 1994
AND

FEB. 11, 1994



United States
Environmental Protection
Agency

Environmental Monitoring
Systems Laboratory
P.O. Box 93478
Las Vegas NV 89193-3478

EPA 600'R-94/041
January 1994

Research and Development

Gross Alpha-Beta in Water
Performance Evaluation
Study

A Statistical Evaluation of the
January 28, 1994 DaIe

100% Acceptable

Sample I.D.
Lab Code is NK

Analyte
Gross Alpha
Gross Beta

940203-025

True Value
15 pCi/L
62 pCi/L

Reported Average
11.00 pCi/L
59.00 pCi/L

L. P. Burnett
E. E. Clark
D. K. Mann
G. L. Grametbauer
D. F. Hoffman
R. L. Howell
C. R. Kirkpatrick
M. R. Powell
H.R. Waddle
E. S. Williams

N
A/

cEPA

Rating
Acceptable
Acceptable

cc:

A



Uranium-Radium in Water

Performance Evaluation Study

February 11, 1994

Environmental Protection Agency

Environmental Monitoring Systems Laboratory

Las Vegas, Nevada



57(28.8 %) Failed to respond *120(60.6 %) Within all limits

13(6.6 %) Outliers . -- .-

4(2.0 %) Out of control -,' 4(2.0 %) In warning zone

but not an outlier but within contro

Statistic Respondents Non-outliers

Mean 9.92 Grand Avg 9.64

Std. Dev. 3.75 1.70

Variance 14.09 2.90

% Coef. of Var. 37.85 17.65

% deviation of mean from known value -1.80 -4.54

Norm. dev. of mean from known value -0.05 -0.27

Median 9.90 9.88

% deviation of median from known value -1.98 -2.15

Norm. dev. of median from known value -0.05 -0.13

17(12.1 %) More than 3 norm. S.D. -
of known value

4(2.8 %) Between 2 and 3 norm. S.D 16(11.3 %) Between 1 and 2 norm. S.D.

0

0

EMSL-LV Performance Evaluation: Uranium-Radium in Water, 11-Feb-1994 3 / 23

Uranium (Natural) Statistical Summary 198 Participants

The known value of this nuclide is 10.1 pCi/l with an expected precision of 3.0; the control limits

are 4.9 to 15.3; the warning regions are 4.9 to 6.6 and 13.6 to 15.3

I

104173.8 %) Within I norm. S.D.
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Ur aniu.m (Natural)

I ab Res. 1

MS
MY
N
NA
NC
NG
NH
NJ
NK
NO
NT
OB
OF
OK
OS
Ox
OY
OZ
P
PB
PC
PE
PG
PP
PQ
PT
PV
PW
PX

Q
QB
QJ
QM
QQ
QU

QX
QZ
RC

-RD
RC
RG

10.0

es. 2

9.9

Exper. Rng anal
Res. 3 Sigma (R + SR)

10.2 0.15 0.059

Normalized deviation
Average (grand-avg) (known)

10.03 0.23 -0

9.4 9.0 9.7 0.35 0.138 9.37 -0.16

8.6 9.4 8.3 0.57 0.217 8.77 -0.51

13.8 15.1 14.8 0.68 0.256 14.57 2.84

10.0 10.2 10.5 0.25 0.098 10.23 0.34

10.0 10.0 10.0 0.00 0.000 10.00 0.21

10.4 9.3 10.2 0.59 0.217 9.97 0.19

8.9 10.0 11.1 1.10 0.433 10.00 0.21

7.2 7.1 7.0 0.10 0.039 7.10 -1.47

9.2 9.0 9.0 0.12 0.039 9.07 -0.33

8.8 8.6 8.3 0.25 0.098 8.57 -0.62

8.8 10.2 8.2 1.03 0.394 9.07 -0.33

7.1 6.6 6.3 0.40 0.158 6.67 -1.72

11.4 10.6 11.8 0.61 0.236 11.27 0.94

8.6 8.6 9.3 0.40 0.138 8.83 -0.47

12.1 12.6 14.5 1.27 0.473 13.07 1.98

10.2 10.2 10.4 0.12 0.039 10.27 0.36

32.2 34.1 36.1 1.95 0.768 34.13 14.14

22.4 22.4 22.5 0.06 0.020 22.43' 7.39

10.2 10.1 9.9 0.15 0.059 10.07 0.25

6.7 6.8 7.2 0.26 0.098 6.90 -1.58

5.1 5.3 5.5 0.20 0.079 5.30 -2.51

13.3 12.8 13.1 0.25 0.098 13.07 1.98

22.7 21.7. $2.3 050 0.197 22.23 7.27.

3.8 5.3 3.6 0.93 0.335 4.23 -3.12,

2.2 2 3 1.9 0.21 ~0.079.2.13 -4.3S

9.5 7.5 8.5 1.00 0.394 8.50 -0.66

10.1 11.1 11.3 0.64 0.236 10.83 0.69

5.0 5.1 5.6 0.32 0.118 5.23 -2.55

7.7 9.4 12.5 2.43 0.945 9.87 0.13

8.5 8.4 8.3 0.10 0.039 8.40 -0.72

10.5 10.4 10.3 0.10 0.039 10.40 0.44

9.7 6.5 8.1 1.60 0.630 8.10 -0.89

10.8 11.3 13.3 1.32 0.492 11.80 1.25

11.7 11.3 12.2

I = No data submitted
Tr= IniufTiient data

0.45 0.177 11.73 1.21

Tag

.04

.42

.77

2.58
0.08

-0.06
-0.08
-0.06
-1.73
-0.60
-0.89

-0.60
-1.98
0.67

-0.73
1.71
0.10

13.88 x

7.12 x

-0.02
-1.85
-2.77
1.71
7.01- x

-3.39 .
-4.60. x'

-0.92
0.42

-2.81
-0.13
-0.98
0.17

-1.15
0.98

0.94

TAG SYMBOLS a * Above control limit

x m Determined to be an outlier a = Below control limit

-0



Gross Alpha-Beta in Water

Performance Evaluation Study

January 28, 1994

Environmental Protection Agency

Environmental Monitoring Systems Laboratory

Las Vegas, Nevada



EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 28-Jan-1994 3 / 20

Gross Alpha Statistical Summary 253 Participants

The known value of this nuclide is 15.0 pCi/l with an expected precision of 5.0; the control limits
are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

57(22.5 %) Failed to respond - . 154(60.9 %) Within all limits

5(2.0 %) Outliers --

7(2.8 %) Out of contro. - 30(11.9 %) In waming zone

but not an outlier but within control

Respondents Non-outliers
Mean 14.38 Grand Avg 13.75
Std. Dev. 5.97 4.25
Variance 35.68 18.08
% Coef. of Var. 41.55 30.92
% deviation of mean from known value -4.15 -8.32
Norm. dev. of mean from known value -0.10 -0.29
Median 13.00 13.00
% deviation of median from known value -13.33 -13.33
Norm. dev. of median from known value -0.33 -0.47

81(41.3 %) Within 1 norm. S.D.
of known value

28(14.3 %) Between 2'and 3 norm. S.D. - 73(37.2 %) Between I and 2 norm. S.D.

Statistic

14(7.1 %) More than 3 norm. S.D. -
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Gross Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) TAg

NJ
NK
NO
NT
0
OA
OB
OF
OM
OS
OT
Ox
OY
P

:.PA,
PB
PC
PD
PE
PG
PM

:_PP
PQ
PR
PT
PV
Q
QA
QB
QC
QI
QJ
QK
QM
QP
QQ
QT
QU
QW
QX
QZ
R
RB
RC
RD

6.0
11.0
12.0

9.0
18.0
13.0
18.0
14.0
13.0

9.0
12.0

8.0
15.0

5.0
14.0
12.0
14.0
28.0
31.0

9.0
12.0
14.0

9.0
6.0

10.0
12.0
20.0
17.0
10.0

9.0
14.0

13.0

11.0
16.0
12.0

20.0

12.0 11.0
15.0 18.0
21.0 21.0
19.0 18.0
10.0 10.0

8.0 9.0
15.0 16.0

13.0 11.0

13.0 18.0
17.0 16.0

7.0 16.0

19.0 20.0

-1.39
0.00
1.96
1.04

-1.73
-2.19
0.00

-0.92

-0.35
0.46

-1.15

1.00 0.236 11.00
3.00 0.709 15.00
0.58 0.118 20.67
1.00 0.236 18.00
0.00 0.000 10.00
0.58 0.118 8.67
1.00 0.236 15.00

1.15 0.236 12.33

3.61 0.827 14.00
0.58 0.118 16.33
4.51 1.120 11.67

0.58 0.118 19.67

1.00 0.236 5.00
1.00 0.236 11.00
1.73 0.354 10.00

0.58 0.118 9.67
1.15 0.236 19.33
2.52 0.591 10.67
1.00 0.236 17.00
1.00 0.236 13.00
1.00 0.236 13.00
1.00 0.236 9.00
1.73 0.354 11.00
1.00 0.236 8.00
1.53 0.354 14.67

0.58 0.118 4.67
1.73 0.354 16.00
0.58 0.118 11.67
0.58 0.118 13.33
4.00 0.945 24.00
3.21 0.709 . 33.33.
1.15 0.236 9.67
0.00 0.000 12.00
2.52 0.591 16.33
1.15 0.236 9.67
2.08 0.473 7.67

-0.95
0.43
2.40
1.47

-1.30
-1.76
0.43

-0.49

0.09
0.89

-0.72

2 05

-3.03
-0.95
-1.30

-1.42
1.93

-1.07
1.13

-0.26
-0.26
-1.65
-0.95
-1.99
0.32

-3.15
0.78

-0.72
-0.15
3.55
6.78:

-1.42
-0.61
0.89

-1.42
-2.11

en'

4

1.62

-3.46
-1.39
-1.73

-1.85
1.50

-1.50
0.69

-0.69
-0.69
-2.08
-1.39
-2.42
-0.12

-3.58
0.35

-1.15
-0.58
3.12
6.35

-1.85
-1.04
0.46

-1.85
-2.54

D

x

0

0

5.0
12.0
9.0

10.0
20.0

8.0
16.0
12.0
12.0
8.0

12.0
9.0

13.0

4.0
17.0
11.0
13.0
20.0
32.0
11.0
12.0
16.0

9.0
7.0

4.0
10.0
9.0

10.0
20.0
11.0
17.0
13.0
14.0
10.0
9.0
7.0

16.0

5.0
17.0
12.0
13.0
24.0
37.0

9.0
12.0
19.0
11.0
10.0

* a No data submitted TAG SYMBOLS a Above control limit

0 a Insufficient data x a Determined to be an outlier m a Below control limit



EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 28-Jan-1994 12 /20

Gross Beta Statistical Summary 253 Participants

The known value of this nuclide is 62.0 pCi/1 with an expected precision of 10.0; the control limits

are 44.7 to 79.3; the warning regions are 44.7 to 50.4 and 73.6 to 79.3

51(20.2 %) Failed to resp

2(0.8 %) Outliers-

41(16.2 %) Out of control

but not an outiler

ond -8130(51.4 %) Within all limits

- --- -- - - - - - - - - -- -- 29(11.5 %) In warning zone
but within control

Statistic Respondents Non-outliers

Mean 56.86 Grand Avg 56.14

Std. Dev. 15.85 14.15

Variance 251.07 200.24

% Coef. of Var. 27.87 25.21

% deviation of mean from known value -8.29 -9.45

Norm. dev. of mean from known value -0.32 -0.41

Median 57.67 57.67

% deviation of median from known value -6.99 -6.99

Norm. dev. of median from known value -0.27 -0.31

46(22.8 %) More than 3 norm. S.D. ,76(37.6 %) Within 1 norm. S.D.

of known value

26(12.9 %) Between 2 and 3 norm. 6.7 %) Between 1 and 2 norm. S.D.

D
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Gross Beta
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
NJ
NK
NO
NT
0
OA
OB
OF
OM
OS
OT
Ox
OY
P
PA
PB
PC.
PD
PE
PG
PM
P

PQ
PR
PT
PV
Q
QA
QB
QC
QI
QJ
QK
QM
QP
QQ
QT
QU
QW
QX
QZ
R
RB
RC
RD

58.0
58.0
41.0
67.0
53.0
44.0
57.0

60.0

52.0
56.0
34.0

52.0

74.0
54.0
52.0

64.0
53.0
59.0
42.0
68.0
69.0
51.0
59.0
23.0
67.0
65.0
52.0
55.0
65.0
59.0
55.0
62.0
61.0
81.0
65.0
59.0
67.0

0.50
0.67

-2.62
1.42

-1.41
-1.70
0.61

58.0
60.0
41.0
64.0
41.0
45.0
58.0

63.0

51.0
58.0
28.0

54.0

75.0
53.0
58.0

64.0
53.0
58.0
42.0
70.0
70.0
56.0
51.0
23.0
72.0
58.0
49.0
51.0
65.0
57.0
60.0
57.0
61.0
80.0
68.0
51.0
65.0

61.0
62.0
41.0
62.0
50.0
50.0
64.0

58.0

52.0
59.0
38.0

53.0

78.0
56.0
58.0

65.0
49.0
64.0
45.0
73.0
71.0
51.0
53.0
24.0
70.0
69.0-
38.0
58.0
63.0
59.0
63.0
54.0
60.0
79.0
62.0
51.0
62.0

1.73 0.177
2.00 0.236
0.00 0.000
2.52 0.295
6.24 0.709
3.21 0.354
3.79 0.413

2.52 0.295

0.58 0.059
1.53 0.177
5.03 0.591

1.00 0.118

2.08 0.236
1.53 0.177
3.46 0.354

0.58 0.059
2.31 0.236
3.21 0.354
1.73 0.177
2.52 0.295
1.00 0.118
2.89 0.295
4.16 0.473
0.58 0.059
2.52 0.295
5.57 0.650
7.37 0.827
3.51 0.413
1.15 0.118
1.15 0.118
4.04 0.473
4.04 0.473
0.58 0.059
1.00 0.118
3.00 0.354
4.62 0.473
2.52 0.295

59.00
60.00
41.00
64.33
48.00
46.33
59.67

60.33

51.67
57.67
33.33

53.00

75.67
54.33
56.00

64.33
51.67
60.33
43.00
70.33
70.00
52.67
54.33
23.33
69.67
64.00
46.33
54.67
64.33
58.33
59.33
57.67
60.67
80.00
65.00
53.67
64.67

-0.52
-0.35
-3.64
0.40

-2.42
-2.71
-0.40

-0.29

-1.79
-0.75
-4.97

-1.56

2.37
-1.33
-1.04

0.40
-1.79
-0.29
-3.29
1.44
1.39

-1.62
-1.33
-6.70
1.33
0.35

-2.71
-1.27
0.40

-0.64
-0.46
-0.75
-0.23
3.12
0.52

-1.44
0.46

0.73

-0.77
0.26

-3.95

-0.54

3.38
-0.31
-0.02

1.42
-0.77
0.73

-2.28
2.46
2.40

-0.60
-0.31
-5.68
2.34
1.36

-1.70
-0.26
1.42
0.38
0.55
0.26
0.78
4.13
1.53

-0.43
1.48

0.<

a

6

ii
0

0

a

tD

D
* M No data submitted TAG SYMBOLS a Above control limit
0 a Insufficient data x a Determined to be an outlier M Below control limit
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478

LAS VEGAS. NEVADA 89193-3478
702/798-2100

MAR 30 1994 cc: L. P. Burnett

R. L. Howell

C. R. Kirkpatrick

Ms. Larissa Welch C. Meehan

Martin Marietta Energy Systems M. R. Powell

K-25, Bldg. K-1004-D D.S. Zingg

Oak Ridge, TN 37831

Dear Mr. Harper:

The Individual Laboratory Summary Report (ILSR) summarizing
your laboratory's results for the most recent Quarterly Blind
(QB) Performance Evaluation (PE) Sample (QB2, FY94) is enclosed
for your information and review. Please review your score as
listed on the ILSR to determine the actions which are required to
correct any deficiencies. The wording of these Performance
Categories below was established by your contract and the
Administrative Project Officers of the National Program Office
for CLP Contracts:

o Acceptable, No Response Required (Score greater than or
equal to 90 percent):

Data meets most or all of the scoring criteria. No
response is required.

o Acceptable, Response Explaining Deficiency(ies) Required
(Score greater than or equal to 75 percent but less than
90 percent):

Deficiencies exist in the Contractor's performance.

Within 14 days of receipt of this notification from EPA, the
Contractor shall describe the deficiency(ies) and the
action(s) taken to correct the deficiency(ies) in a letter
to the Administrative Project Officer, the Technical Project
Officer and the Environmental Monitoring Systems Laboratory-
Las Vegas (EMSL-LV)

o Unacceptable, Response Explaining Deficiency(ies) Required
(Score less than 75 percent):

Deficiencies exist in the Contractor's performance to
the extent that the National Program Office has
determined that the Contractor has not demonstrated the
capability to meet the contract requirements.

U
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REGION 4
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 2 FY 94

LABORATORY: Martin Marietta ORGDP (TN) % SCORE: 95.5
PERFORMANCE: ACCEPTABLE - No Response Required REPORT DATE: 03/26/94

RANK: Above = 4 Same I BeLow = 6 MATRIX: WATER

PREDICTION INTERVALS LABORATORY PROGRAM DATA
WARNING ACTION DATA #LABS #LABS #LABS TOTAL

COMPOUND LOWER UPPER LOWER UPPER CONC 0 MIS-ONT NOT-ID ID-CPD #LABS

TCL VOLATILE

1,1-DICHLOROETHENE NU NU NU NU 4 0 3 27 30
DIBROMOCHLOROMETHANE 72 87 70 89 78 2 0 30 30
2-HEXANONE 280 400 260 410 360 6 0 30 30
1,1,2,2-TETRACHLOROETHANE 27 34 26 35 34 3 0 30 30
STYRENE 91 100 89 100 99 4 0 30 30
XYLENES (TOTAL) 140 170 140 170 150 0 0 30 30

TCL SEMIVOLATILE

BIS(2-CHLOROETHYL)ETHER 15 22 13 24 18 0 0 30 30
2-CHLOROPHENOL 20 28 19 32 22 0 0 30 30
1,3-DICHLOROBENZENE 22 34 20 42. 33 3 0 30 30
NITROBENZENE 42 59 40 62 54 1 0 30 30
2-NITROPHENOL 28 43 26 1 45 31 1 0 30 30
2,4-DIMETHYLPHENOL 42 75 37 80 57 1 0 30 30
2,4,5-TRICHLOROPHENOL 65 89 62 100 73 1 0 30 30
DIMETHYL PHTHALATE 62 94 57 98 7 X 4 0 30 30
ACENAPHTHYLENE 26 37 25 39 36 4 0 30 30
2,4-DINITROPHENOL 60 120 49 140 60 2 0 30 30
4,6-DINITRO-2-METHYLPHENOL -26 38 25 44 19 S 0 0 30 30
$1BROMOPHENYL PHENYL ETHER 24 37 22 39 37 1 0 30 30

.'AENANTHRENE 12 16 12 17 16 3 0 30 30
PYRENE 66 130 56 160 110 0 0 30 30
BENZO(K)FLUORANTHENE 11 14 10 15 15 S 1 2 28 30
INOENO(1,2,3-CD)PYRENE 11 21 10 23 19 0 1 29 30

TCL PESTICIDES

DELTA-BHC 0.098 0.15 0.09 0.16 0.12 1 0 30 30
HEPTACHLOR 0.098 0.15 0.09 0.16 0.09 S 2 0 30 30
ALDRIN 0.25 0.38 0.24 0.45 0.28 0 0 30 30
HEPTACHLOR EPOXIDE 0.26 0.35 0.25 0.37 0.3 2 1 29 30
4,4'-DDE 0.28 0.41 0.26 0.43 0.33 2 0 30 30
ENDOSULFAN SULFATE 0.42 0.61 0.39 0.64 0.6 3 0 30 30
AROCLOR-1260 1.3 1.8 1.2 2.2 1.8 2 0 30 30

NON-TCL VOLATILE

ACETONITRILE 30 16 14 30

NON-TCL SEMIVOLATILE

BENZOIC ACID 24 3 27 30
DIBENZOTHIOPHENE 11 1 29 30

TCL VOLATILE (Contaminants)

METHYLENE CHLORIDE 2 21 9 30



REGION 4
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 09 2 FY 94

LABORATORY: Martin Marietta ORGDP (TN)
PERFORMANCE: ACCEPTABLE - No Response Required

RANK: Above = 4 Same = 1 Below = 6

% SCORE: 95.5
REPORT DATE: 03/26/94

MATRIX: WATER

COMPOUND

TRICHLOROETHENE

TCL SEMIVOLATILE (Contaminants)

DI-N-BUTYLPHTHALATE

TCL PESTICIDES (Contaminants)

BETA-SHC

PREDICTION INTERVALS LABORATORY
WARNING ACTION DATA

LOWER UPPER LOWER UPPER CONC 

2

13

0.01

#LABS
MIS-ONT

PROGRAM DATA
#LABS #LABS
NOT-ID ID-CPD

17 13

TOTAL
#LABS

30

27 3 30

29 1 30

TCL COMPOUNDS NOT-IDENTIFIED: 0
TCL COMPOUNDS MIS-QUANTIFIED: 1
TCL CONTAMINANTS: 0

NON-TCL COMPOUNDS NOT-IDENTIFIED: 0
NON-TCL CONTAMINANTS: 0

OF
OF
OF

OF
OF

IN



WS-033



STATE OF TENNESSEE
LABORATORY SERVICES

630 BEN ALLEN ROAD

TENNESSEE DEPARTMENT OF HEALTH
NASHVILLE, TENNESSEE 37247-0801

FAX # (615) 262-6393

April 20, 1994

MM ORGDP
Ms. Larissa Welch
P.O. Box 2003
(K-1004-C,Ms 7440)
Oak Ridge, Tn 37831-7440

Tennessee Laboratory Number 02019
EPA Laboratory Number TN043

Dear Ms. Welch:

Enclosed is your laboratory's performance evaluation report for Water Supply Study 33

(WS033).

Based on the results of this study, your laboratory certification status will change as

follows:

m No changes.

The raw data for parameters missed in this study, if any, should be examined carefully to

determine the cause for analytical errors. A report of your rindings should-be sent to

this office.

Your laboratory will be included in the next Water Supply Study, WS034, for any

parameters missed. The study is to be shipped March 8, 1994.

Sincerely,

Charles E. Mickle
Laboratory Certification Officer
Laboratory Quality Assurance



TENNESSEE DEPARTMENT OF HEALTH

MM ORGDP
April, 94

EPA No. TN043 TN No. 02019

WS033

Parameter Certification Status

Trace Metals
Antimonv Certified

Arsenic Certified

Barium Certified

Beryllium Certified

Cadmium Certified

Chromium Certified

Copper Certified

Lead Certified

Mercury Certified

Nickel Certified

Selenium Certified

Thallium Certified

Inorganics
Asbestos Not Certified

Nitrate as N Certified

Nitrite as N Certified

Fluoride Certified

Total Cyanide Certified

Insecticides
Alachlor Not Certified

Atrazine Not Certified

Chlordane Not Certified

Endrin Certified

Heptachlor Certified

Heptachlor Epoxide Certified

Hexachlorobenzene Not Certified

Hexachlorocyclopentadiene Not Certified

Lindane Certified

Methoxychlor Certified
Simazine Not Certified

Toxaphene Certified

Carbamates Not Certified

Aldicarb Not Certified

Aldicarb Sulfone Not Certified
Aldicarb Sulfoxide Not Certified

Carbofuran Not Certified
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Oxamvl (Vvdate) Not Certified
Herbicides

2.4-D Certified
2.4.5-TP (Silvex) Certified
Dalapon Not Certified

Dinoseb Not Certified

Pentachlorophenol Not Certified

Picloram Not Certified
Polvchlorinated Biphenyls

Decachlorobiphenvl Not Certified
PAH's

Benzo(a)pyrene Not Certified

Adipate/Phthalates
Bis(2-Ethvlhexv)Adipate Not Certified

Bis(2-Ethvlhexy)Phthalate Not Certified

Miscellaneous SOC's
Dioxin (2. 3, 7, 8 TCDD) Not Certified

Diguat Not Certified

Endothall Not Certified

Glyphosate Not Certified

Trihalomethanes
Bromodichloromethane Certified

Bromoform Certified

Chlorodibromomethane Certified

Chloroform Certified
Total Trihalomethanes Certified

Volatile Organic Compounds
Benzene Certified

Carbon Tetrachloride Certified

Chlorobenzene Certified

1. 2 Dichlorobenzene Certified

1, 4 Dichlorobenzene Certified
1, 2 Dichloroethane Certified

1, 1 Dichloroethylene Certified

C 1, 2 Dichloroethvlene Certified
T 1. 2 Dichloroethvlene Certified

Dichloromethane Certified

1, 2 Dichloropropane Certified

Ethylbenzene Certified
Stvrene Certified
Tetrachloroethlviene Certified
Toluene Certified
1, 2, 4 - Trichlorobenzene Certified
1, 1, 1 - Trichloroethane Certified
1, 1. 2 - Trichloroethane Certified

Trichloroethvlene Certified

Vinyl Chloride Certified
Total Xvlenes Certified

1. 2Dibromo3chloropropane (DBCP) Not Certified
Ethylene Dibromide (EDB) Not Certified

56



Sodium and Corrosivity
Total Filterable residue Certified
Calcium Hardness Certified
pH Certified
Alkalinity Certified

Corrosivity Certified

Sodium Certified
Sulfate Certified

Radiochemistry
Gross Alpha Certified
Gross Beta Certified
Cesium 134 Certified
Uranium Certified

NOTES: YOU MUST BE CERTIFIED FOR ALL THM'S TO REPORT TTHM
YOU MUST BE CERTIFIED FOR ALL THM'S TO REPORT VOC'S
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Internal Correspondence
MARTIN MARIETTA ENERGY SYSTEMS. INC.

Date: April 28, 1994

To: N. P. Buddin III, E. E. Clark, G. L. Emerson, M. H. Feller, G. A. Gibson, R.
L. Howell, J. M. LaBauve, C. Meehan, T. J. Oatts, D. S. Zingg

cc: L. P. Burnett, G. L. Grametbauer, C. R. Kirkpatrick, M. R. Powell

From: L. D. Welch, K1004D, Rm. 26, MS-7440

Subject: K-25 Site Water Supply 033 (WS-033) Results

The K-25 Site Analytical Services Organization has received the results for WS-033. The

laboratory reported 61 analytes and received an acceptable rating on 57 analytes thus achieving
an overall acceptable score of 93.4% acceptable for this study. In addition, the laboratory has
maintained its current certification status. The 4 analytes for which unacceptable ratings were

assigned were:

Analyte DDS Number

Chlordane (total) 931014-038
Lindane 931014-036
Chloromethane 931014-035
Dichloromethane 931014-035

Attached is a copy of the WS-033 evaluation report and certification status listing. As noted in

the report, the laboratory must respond to the State of Tennessee with its findings concerning

the unacceptable results. Please review the data for the unacceptable analytes listed above and

report your findings to me (WELCHLD on e-mail) by May 13, 1994 so that I can compile the

information and report it to the State of Tennessee's Laboratory Certification Officer as required.

If you have any questions please contact me at 6-3099 (pager 564-2983).

ldw

Attachment

dw ' r - 1v " g - / 'AT A' F T'r =WatAR111eraTAR 5



Internal Correspondence
MARTIN MARIETTA ENERGY SYSTEMS. INC.

Date:

To:

CC:

From:

Subject:

June 30, 1994

T. J. Oatts

A. Chambles, M. H. Feller, M. R. Powell

L. D. Welch, K1004D, MS-7440

WS-033 Low Level Arsenic Results

Attached is the report containing the low level arsenic result for the K-25 Site, Analytical
Services Organization laboratory's participation in Water Supply 033. The reported value of 4.0

ug/L was within acceptable limits. The DDS number for this sample was 931014-042.

ldw

Attachment
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TEL:615-262-6393 May 09'94

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY

c cisNC!rd t. OHIO 45268

DATE: February 14, 1994

SUBJECT: Report on WSO33 Data ror Low-Level
Arsenic in lrace Metals, uimplc 4

FROM: Faul W. dritton, btatistician I
nfvaInnmwnt and Evaluation Branch 7t 1

TO: Regional and State Coordinators for WS033

THRU: Robert L. Graves, Chief r.
Development and Evaluation drancft
Quality Assurance Research Division

Water Supply Study 33 results for low-level arsenic (Trace Metals Sample

3) were not intended to be used for certification, and therefore, these data were

not included in the official performance evaluation reports. However, a report

on these study data is enclosed with this memorandum and sumarized below for

your information and use. Please provide a copy to laboratories that submitted

low-level arsenic data and to anyone else that is interested.

Numbers
of Results Biweight Biweiaht 95% Prediction

Analyte True Value Available Mean Std. Dev. Interval

Arsenic 4.0914g/L 389 4.0688 0.8732 2.3S - 5.79

(TM Sample 3)

Please do not hesitate to call me at (513) 569-7216 if I can be of any

further assistance.

Attachments (1):
As Stated

cc: Richard Reding, TSD
Baldev Bathija, OGHDW
Ivan Deloatch, OGWDW

prined on Recyce:t Pmer
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r'A ui IMALVA

April 1994

Prepared for

Martin Marietta Energy Systems
Plant K-25

Highway 58 at Blair Road
Oak Ridge, TN 37831

8254

AG Th. Measw.

t* ,o','"

noxAco ?roads Group, .

2730 Washinglon Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200



INTRODUCTION

The Proficiency Environmental Testing Program is
designed to evaluate your laboratory's performance against
other participating laboratories on the same set of
standards. Standard levels have been chosen to assist you
in ensuring that the procedure is in-control. In most
cases, standard levels are not designed to challenge the
detection limits of the method.

The following information is provided to assist you in
the evaluation of the report. All statistical measures have
been calculated based upon generally accepted formulae.

Your Result: Every effort has been made to insure
correct data entry. Should you find a data entry
error please notify Analytical Products Group and
we will adjust the data and reissue the report.

Reference Value: The reported Reference Value is
the calculated True Value of the standard based
upon the actual composition of the standard.

Mean of Reporting Laboratories: This value is the
Mean value of all reporting laboratories after
Outliers have been removed. Please note the
normalization of Solids data discussed below.

Standard Deviation: This parameter is also
calculated on the data set after Outliers have
been removed.

Outliers: Outliers are evaluated based upon the
ASTM recommended t Test at the 0.05 significance
level. Outliers are marked in the report for
rapid identification. APG will provide additional
information on Outliers as requested. Outliers do
not necessarily indicate poor performance. They
can be caused by a faulty standard, calculation
errors, or a dilution error. However, a review of
each element of the 'analytical process is

A P G Toe Measue 2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614.4234200

AMco Products Group, k-c.



indicated. If we can assist you in resolving why
a value was an Outlier, please contact APG.

Solids Standards: Solids standards are
individually prepared and each standard has a
unique Reference Value. In order to allow
comparison between laboratories, the reported
Means and Standard Deviation have been normalized
based upon the following formula:

X = (Reference Value-Your Result)/Reference Value

The resulting statistics are therefore reported as
relative values. The Relative Error is related to
the Mean and the Relative Deviation is related to
the Standard Deviation.

Deviation from the Mean or z score: This result is
an expression of how far your reported value was
from the Mean of all reporting laboratories in
terms of number of Standard Deviations. As a
point of -reference, EPA Warning Limits are 1.96
deviations from the Mean and EPA Acceptance Limits
are 2.58 deviations from the Mean.

Comment Line: Following the Deviation from the
Mean for each parameter is a Comment line. The
Comment line may have one of the four entries:

Entry Description

Unreported

Warning

UnacceDtable

1ank

No data was submitted

Data between 1.97 and 2.58
Deviations Data outside 95%
Confidence Interval

Data more than 2.58 Deviations
Data outside 99% Confidence
Interval

Data within 95% Confidence
Interval

AG Th. Meas.,,e
T * Me

APG of 0.80'ry

A-1^01o ;o xt GCI.Q k-

2730 Washington Blvd.. Belpre, OH 457 14 800-272-4442 614-423-4200



These notations can be used as a guideline in

evaluating your performance.

Coment Section: This section contains comments
submitted to Analytical Products Group by program
participants. It also contains comments from APG
to participants concerning unusual characteristics
of the data set or Droblems with standards which
could influence the interpretation of the data.

Performances Evaluation Summary: This section
summarizes performance data in a format similar to
the USEPA DMR-QA Report. Detailed information on
each parameter is included in the main report.

Certification: This program meets the requirements
ISO/REMCO N263 which is the protocol for Proficiency Testing
of Analytical Laboratories. This program is also a part of
the ISO 9001 registered quality system of APG as audited by.
the- American Association for Laboratory Accreditation.

Submitted: May 13, 1994

Thomas V. Coyner
General Manager

AG The MOaSSw

Mo-VcoQ Pro&cts Co k-W

2730 Washinglon Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200
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Performance Evaluation Summary

o *.1

'(0
C
a

N)

(.1
0

a
0'

0

w

w

p
0
z

b.

w

N)

0.

0
0

Parameter

Standard: Demand mg/L

Biochemical Oxygen Demand

Biochemical Oxygen Demand
Chemical Oxygen Demand

Chemical Oxygen Demand

Total Organic Carbon

Total Organic Carbon

Standard: Nutrients mg/L

Ammonia Nitrogen as N
Ammonia Nitrogen as N

Nitrate Nitrogen as N

Nitrate Nitrogen as N

Orthophosphate as P

Orthophosphate as P

Total Kjeldahl Nitrogen
Total Kjeldahl Nitrogen

Total Phosphorus as P
Total Phosphorus as P

Standard: Solids mg/L

Total Suspended Solids

Total Suspended Solids

April, 1994

Ref
Level Reported Value

1

2

1
2

1

2

207.94

17.08
418
48

165.85

20.070

1
2

1

2

1

2
1

2

1

2

0.82
4.82

0.984

8.505
0.43
9.59

0.420
2.184
0.44
3.65

1
2

77
289

275.600
33.040

443.800
53.200

167.100
20.300

0.901
5.000
0.962
8.005
0.404
9.027
0.356
2.529
0.403
3.261

Mean

252.333

31.591
418.471
49.196

164.934

20.132

0.899
5.017
0.926
7.812
0.407
9.093
0.449
2.520
0.396
3.346

Std

Dev

46.598

5.847

25.611

9.119

11.758
1.154

0.062
0.390
0.097
0.821
0.020
0.408
0.175
0.469
0.038
0.231

92.400 84.431 7.766

323.900 306.446 16.298

Acceptance Range

132.111
16.506

352.395
25.669

134.599
17.153

0.740
4.011
0.674
5.694
0.355
8.040
0.000
1.311

0.299
2.750

64.393 -
264.396 -

372.555

46.677

484.548
72.723

195.268
23.110

1.058
6.024
1.177

9.931

0.458
10.147
0.901
3.730
0.493
3.943

104.468
348.496

Customer Code: 8254 Page: 1

Comment

Warning

I

A

-4

b

U

I
A



Customer Code: 8254

Parameter

Total Dissolved Solids

Total Dissolved Solids

April, 1994

Level
1

2

Reported
194

336

Ref
Value

180.200
309.400

Mean
187.314

312.787

Std

Dev
19.134

24.150

Acceptance Range
137.948 - 236.681

250.479 - 375.095

Standard: Oil & Grease mg/L

Oil & Grease

Oil & Grease
1

2

Standard: Minerals mg/L

Alkalinity as CaCO3
Alkalinity as CaCO3
Calcium

Calcium

Chloride

Chloride

Conductivity umho/cm

Conductivity umho/cm
Magnesium

Magnesium

Potassium
Potassium

Sodium

Sodium

Sulfate

Sulfate

Total Hardness as CaCO3
Total Hardness as CaCO3

19.5

30.1

11

132

17.1

61.2
145.7

112.5

570
777

13.1
1.23

100
12.9

10.2
107
9.1

84.6
83

135

18.992 16.470 2.971 8.805 - 24.136
33.100 29.710 4.307 18.599 - 40.821

10.920
134.380
15.030
55.360

148.190
113.640
596.330
797.670
12.110
1.150

95.260
13.060
10.030

106.240
10.250
93.160
87.410

142.980

11.798
131.352
15.447
55.206

148.360
113.0).5
596.201
811.964
12.042
1.176

92.068
12.896
10.188

103.275
10.651
92.303
87.361

141.400

1.648
3.745
1.316
3.649
7.947

5.705
22.571
21.155

0.781
0.077
5.789
0.772
0.730
8.524
1.342

7.327
4.102
5.659

7.547

121.688
12.051

45.792
127.857

98.297

537.968
757.383

10.029
0.978

77.132

10.905
8.306

81.285
7.188

73.398
76.778

126.801

16.050
141.015
18.842
64.620

168.863
127.734

654.435
866.545

14.056
1.375

107.003
14.887
12.071

125.266
14.113

111.207

97.943

155.999

Page: 2
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Customer Code: 8254

Ref
Level Reported Value Mean

Std

Dev Acceptance Range

Standard: pH Units

3.001
9.046

2.988 0.104
8.871 0.233

2.721 - 3.255

8.269 - 9.473

Standard: Trace Metals ug/L

Aluminum
Aluminum
Antimony

Antimony

Arsenic
Arsenic
Barium
Barium
Beryllium
Beryllium
Boron
Boron
Cadmium
Cadmium
Chromium

Chromium
Cobalt
Cobalt
Copper

Copper

Iron
Iron

41.5

310
269
1140
62.9

104
928
1940
11.3

354
20.1
548
11.0
287
65.2
142

107
284
91.8
217

NR
723

54.670

341.680
269.160

1144.600
61.960

101.620
966.200

2003.590

11.700
371.110
22.270

570.690
12.150

291.710

74.210

157.690
110.400
291.330

96.000
222.320

21.680
791.140

54.845

339.824

273.115

1109.476
63.058

107.571
943.040

1987.942
11.450

361.555
24.474

568.224
12.151

288.527

74.676
154.592
109.068
288.496
96.300

222.725

24.448

782.690

12.201
31.025
27.562
87.955
6.720

10.271
46.911

98.002
1.203

17.361
3.366

21.992
1.245

10.637

8.709
11.663
7.599

16.253
6.132

12.833

4.705

23.368

259.780
202.005
882.553
45.721
81.073

822.010
1735.098

8.346
316.763
15.790

511.486
8.938

261.084
52.207

124.501

89.464

246.564

80.479
189.614

12.309
41.056 676.766 -

86.323
419.869
344.225

1336.399
80.395

134.070
1064.070
2240.786

14.554
406.347
33.157

624.963
15.364

315.969

97.144
184.683
128.672

330.427
112.120

255.835
36.587

888.613
Unreported

pH

pH

1

2

2.99
9.06

Page: 3
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Customer Code:

Parameter

Lead

Lead

Manganese

Manganese

Mercury

Mercury

Molybdenum

Molybdenum

Nickel

Nickel

Selenium

Selenium

Silver

Silver

Thallium
Thallium
Vanadium

Vanadium

Zinc

Zinc

8254 April, 1994

Level

1

2

1
2

1

2

1

2

1

2
1

2

1

2

1

2

1

2

1

2

Reported
194

210

90.4
101

0.61

4.99

22.8

208

26.3

118

10.6

112

91.3

106

78.2

989
733

1770

25.5

95.9

Ref
Value

194.900
203.450

95.070
105.630

0.590
4.880

25.590
213.260
27.930

119.710

11.170

111.660

95.250
105.450
80.210

992.090

748.830
1790.690

31.090
103.630

Mean
190.997
207.667
93.238

105.751
0.702
4.827

25.355
207.906
28.148

122.679
11.645

111.012
92.159

104.591
74.797

947.008
737.629

1792.983
32.937

108.030

Std
Dev

11.822

13.169

6.300
4.629
0.195
0.466
5.214

13.657

3.735
9.492

1.445
14.973

4.616
5.854

13.844
90.696
33.652
84.209
6.426

10.924

Acceptance Range
160.496 - 221.498

173.692 - 241.642

76.984 - 109.491

93.808 - 117.694

0.199 - 1.206

3.625 - 6.030

11.904 - 38.807

172.670 - 243.141

18.513 - 37.784

98.189 - 147.169

7.917 - 15.372

72.382 - 149.642

80.249 - 104.069

89.489 - 119.693

39.079 - 110.515

713.012 - 1181.003

650.808 - 824.450
1575.723 - 2010.243

16.357 - 49.516

79.847 - 136.213

Standard: Phenol mg/L

0.100
1.502

0.102 0.013
1.491 0.105

0.067 - 0.136
1.220 - 1.762

Standard: Cyanide mg/L

0.354 - 0.980

Page: 4

Comment

Phenol
Phenol

1

2

0.105
1.511

Cyanide

U

6

44

-j

44

0
-j

1 0.684 0.703 0.667 0.121



Customer Code: 8254

Parameter

Cyanide
Level Reported

2 2.018

Ref
Value
1.968

Std
Mean Dev

1.977 0.468
Acceptance Range
0.769 - 3.185

Standard: Residual Chlorine mg/L

Residual Chlorine
Residual Chlorine

1

2
0.21
4.08

0.201
4.549

0.193 0.058
4.260 0.669

0.044 - 0.342
2.534 - 5.986

Standard: Fluoride mg/L

Fluoride
Fluoride

1 2.64
2 10.6

2.505
10.006

2.539 0.183
10.114 0.387

2.066 - 3.011
9.116 - 11.111

Standard: Total Organic Halide ug/L

Total Organic Halide
Total Organic Halide

1

2
44.7

429

45.710 41.135 7.744 21.155 -
455.630 407.514 38.131 309.137 -

Standard: Hexavalent Chromium mg/L

Hexavalent Chromium
Hexavalent Chromium

Standard: Uranium ug/L

1
2

NR

NR

0.092
0.401

0.090 0.010
0.402 0.023

0.065 - 0.115 Unreported
0.342 - 0.461 Unreported

1 63

2 887
60.060 58.300 7.891 37.941 -

900.900 887.500 12.819 854.429 -

0

0

Page: 5

Comment

0'

0

61.115
505.891

Uranium
Uranium

78.659
920.574

April, 1994



Customer Code:

Standard: Demand

Parameter: Biochemical Oxygen Demand mg/L

80

Level I

Recovery
inn
3~fl0 120

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average i Recovery:
Your * Recovery:
Deviation from Mean - z Score:

207.94
275.600
252.333
46.598

113
91.558
75.450
0.953

-4 -2

Comment:

Parameter: Biochemical Oxygen Demand

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

mg/L

17.08
33.040
31.591
5.847

117
95.616
51.695
2.482

Warning

-j
0

z-Score
2 4

Level 2

Recovery
80 100 120

-I
-4 -2 0 2 4

z-Score

AG The M..z.,,,

A7< 'f,:"

Mckpca 7?ro jctowC, k-

2730 Washington Blvd.. Belpre, OH 45714 800272-4442 614-423-4200

A

8254 April 1994 Page: 1

129



Customer Code:

Standard: Demand

April 1994

Parameter: Chemical Oxygen Demand

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

418
443.800
418.471
25.611
67
94.293
94.187
0.018

Level 1

Recovery
10080

-4 -2

Comment:

Parameter: Chemical Oxygen Demand

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

mg/L

80
48

53.200
49.196
9.119

75
92.474
90.226
0.131

-4

0
z-Score

Level 2

Recovery
100

-2

Comment:

0
z-Score

AG The MeD111

AnckVcoj ?T s Crow, k

2730 Washington Blvd.. Belpre. OH 45714 800-272-4442 644-423-4200

120

2

120

2 4

8254 Page: 2
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Customer Code: 8254 April 1994 Page: 3

Standard: Demand

Parameter: Total Organic Carbon

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your I Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Total Organic Carbon

Your Result:-
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your i Recovery:
Deviation from Mean - z Score:

mg/L

165.85
167.100
164.934
11.758
43
98.703
99.252
0.078

Level 1

Recovery
80 100 120

-4 -2 0 2 4-
z-Score

mg/L

20.070
20.300
20.132
1.154

43
99.171
98.867
0.054

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Meeiuy

M-ift NO-CtS G-OUp, 6-

2730 Washingion Blvd., Belpre, OH 457i4 800-272-4442 614-423-4200



Af WitjM

Customer Code: 8254 April 1994 Page: 4

Standard: Nutrients

Parameter: Ammonia Nitrogen as N mg/L

80

Level 1

Recovery
100

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your k Recovery:
Deviation from Mean - z Score:

0.82
0.901
0.899
0.062

71
99.787
91.010

1.286
-4

Comment:

-I
-2 0

z-Score
2 4

Parameter: Ammonia Nitrogen as N

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

4.82
5.000
5.017
0.390

85
100.349
96.400
0.506

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG Th. Msasu,.

Arc~ybca Products Group, In

2730 Washington Blvd., Belpre. OH 45714 800-272-4442 614-423-4200

120



Customer Code:

Standard: Nutrients

Parameter: Nitrate Nitrogen as N

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

mg/L Level 1

Recovery
1 nn

0.984
0.962
0.926
0.097

52
96.210

102.287
0.600 -

-4 -2 20 S
z-Score

Comment:

Parameter: Nitrate Nitrogen as N mg/L Level 2

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your i Recovery:
Deviation from Mean - z Score:

8.505
8.005
7.812
0.821

52
97.594

106.246
0.843

Comment:

Recovery
80 100 120

-4 -2 0 2 4
z-Score

Ac; Th. Measw.

AG 0 O.Ohl~y

AMOkCa dut 6-KU, GrMV. 

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

120

4.

on

8254 April 1994 Page: 5

120
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Customer Code: 8254 April 1994

Standard: Nutrients

Parameter: Orthophosphate as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

80
0.43

0.404
0.407
0.020

44
100.628
106.436

1.185

Level .

Recovery
100

-4 -2

Comment:

I-
0

z-Score

120

2 4

Parameter: Orthophosphate as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your I Recovery:
Deviation from Mean - z Score:

mg/L

9.59
9.027
9.093
0.408

43
100.735
106.237

1.216

Level 2

Recovery
10080

-2

Comment:

I-
0

z-Score

The Me ure

naJvx Products CGOup. k

2730 Washington Blvd., Belpre OH 45714 800-272-4442 614-423-4200

Page: 6

120

2 4

a 0 a

-4



April 1994

Standard: Nutrients

Parameter: Total Kjeldahl Nitrogen

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

0.420
0.356
0.449
0.175

44
126.138
117.978

0.166

Level I

Recovery
100

80 100 120

-4
-2

Comment:

0
z-Score

2 4

Parameter: Total Kjeldahl Nitrogen

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average - Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

2.184
2.529
2.520
0.469

47
99.660
86.358
0.718

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Meas.se

,? 0 ' O.&Itr

McAc- J - o~*x GuP. Inc.

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

Customer Code: 8254 Page: 7

80 120

-2

110 r 0 1"FAL'j, a-golINAT a

j 2 1= LV4 FJ A



Customer Code: 8254 April 1994 Page: 8

Standard: Nutrients

Parameter: Total Phosphorus as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your * Recovery:
Deviation from Mean - z Score:

0.44
0.403
0.396
0.038

60
98.193

109.181
1.178

Comment:

Level 1

Recovery
100
100 120

0
z-Score

Parameter: Total Phosphorus as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average - Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Level 2

Recovery
100
100

AG Th. Mee3u~

? of O.&r'ly

A-bcJ 7?r ut kyn

2730 Washinglon Blvd.. Belpre OH 45714 800-272-4442 614-423-4200

NOW

mg/L

80

-4 -2 2

mg/L

80
3.65

3.261
3.346
0.231

58
102.610
111.929

1.314
-4 -2 0

z-Score 2 4

120

2 4



TAtI(~1~

Customer Code: 8254 April 1994 Page: 9

Standard: Solids

Parameter: Total Suspended Solids

Your Result:
Reference Value:
Relative Error :
Relative Deviation :
Number Reporting:
Average % Recovery:
Your I Recovery:
Deviation from Mean - z Score:

77
92.400
8.625
8.405

157
91.375
83.333
0.957

mg/L

80

-4

Level 1

Recovery
100
100 120

-2

Comment:

Parameter: Total Suspended Solids mg/L

0
z-Score

Level 2

Your Result:
Reference Value:
Relative Error *:
Relative Deviation *:
Number Reporting:
Average % Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

289
323.900

5.389
5.032

143
94.611
89.225
1.070

Comment:

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Measure

A of Quslal

A-kCdpc PMOXISt Ca-o, kV

2730 Washington Blvd.. Belpre. OH 45714 800-272-4442 614-423-4200

2

120



Customer Code:

Standard: Solids

Parameter: Total Dissolved Solids mg/L Level 1

Your Result:
Reference Value:
Relative Error 0:
Relative Deviation 0:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

194
180.200

3.948
10.618
63

103.948
107.658

0.349

Recovery
100

2- o4.
z -Score'

Comment:

Parameter: Total Dissolved Solids

Your Result:
Reference Value:
Relative Error *:
Relative Deviation %:
Number Reporting:
Average % Recovery:
Your ;; Recovery:
Deviation from Mean - z Score:

mg/L

80
336

309.400
1.095
7.806

64
101.095
108.597

0.961

Comment:

Level 2

Recovery
100

AG The Measure

JV G of Ouahry

Mojbctw ?Iroduts GC1Vu, k-e

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

80 1 2f

-4 -2 IN
0 2

120

-4 -2 C,
z-Score

2 4

A

120

8254 April 1994 Page: 10

4 -



Customer Code:

Standard: Oil & Grease

Parameter: Oil & Grease mg/L

80

Level 1

Recovery
100

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

19.5
18.992
16.470
2.971

82
86.722

102.675
1.020

-4 -2

Comment:

0
z-Score

Parameter: Oil & Grease

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your k Recovery:
Deviation from Mean - z Score:

mg/L

80
30.1

33.100
29.710
4.307

79
89.759
90.937
0.090

-4

Level 2

Recovery
100

-2

Comment:

0
z-Score

AG The M..s.,,e

of *.0hry

AfnoiybCW PrOductS C-61p, 6-c.

2730 Woshinglon Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

120

2 4

120

2 4

r 1

8254 April 1994 Page: 11
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Customer Code: 8254 April 1994 Page: 12

Standard: Minerals

Parameter: Alkalinity as CaCO3

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 1 Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Alkalinity as CaCO3

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your ;; Recovery:
Deviation from Mean - z Score:

mg/L

11
10.920
11.798
1.648

53
108.045
100.733

0.485

Level 1

Recovery
80 100 120

El
-4 -2 0 2 4-

z-Score

mg/L

132
134.380
131.352

3.745
46
97.746
98.229
0.173

Comment:

Level 2

Recovery
80 100 120

I.
-4 -2 0 2 4

z-Score

Ac; Th. Msasue

A of O.~*y

Ar-kjCAW ?rOd.KtS GCO., kW

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614.423-4200



Customer Code:

Standard: Minerals

Parameter: Calcium mg/L

A n
Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Level 1

Recovery
100

17.1
15.030
15.447
1.316

45
102.772
113.772

1.256 |
-4 -z

Comment:

6
z-Score

Parameter: Calcium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 1 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

61.2
55.360
55.206

3.649
42
99.722

110.549
1.643

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG Th. M.asug

ANI)^w odi ~O4~~tu C.up. h

2730 Woshinglon Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

120

01 NA 0 ;.Z.- --w

ilk= 999921 M

8254 April 1994 Page: 13



Customer Code:

Standard: Minerals

Parameter: Chloride

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

145.7
148.190
148.360

7.947
62

100.115
98.320
0.335

mg/L

80

-4

Level 1

Recovery
100

-2

Comment:

Parameter: Chloride

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

112.5
113.640
113.015

5.705
62
99.450
98.997
0.090

El
0

z-Score

Comment:

0
z-Score

AG The Meegu~w
Th* Qualit

McArkca Prooicts Growp, Lkc.

2730 Washinglon Blvd., Belpre, OH 4574 800-272-4442 64423-4200

120

2

80

Level 2

Recovery
100 120

-4 -2 2 4

w Ep I A A

SWAN"

sommmmmmmmmmmmme

April 19948254 Page: 14



Customer Code:

Standard: Minerals

Parameter: Conductivity umho/cm, umhos/cm Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

570
596.330
596.201
22.571
58
99.978
95.585
1.161

Comment:

Recovery
80 100 120

-4 -2 0 2 4:
z-Score

Parameter: Conductivity umho/cm

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

umhos/cm

777
797.670
811.964
21.155
55

101.792
97.409
1.653

80

-4 -2

Level 2

Recovery
100

-|
z-Score

Comment:

AG The Me*ur.

0t O.ahIry

MkcAlG "C~~S Ic

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

120

V "TA 11jIj A,

aim&= uO

8254 April 1994 Page: 15
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Customer Code: 8254 April 1994 Page: 16

Standard: Minerals

Parameter: Magnesium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Magnesium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your O Recovery:
Deviation from Mean - z Score:

mg/L

13.1
12.110
12.042
0.781

40
99.443

108.175
1.355

1.23
1.150
1.176
0.077

40
102.285
106.957

0.698

Level 1

Recovery
80 100 120

-4 -2 0 2 4-
z-Score

mg/L

80

Level 2

Recovery
100 120

I=
-4 40 2SA

z -Score
Comment:

AG Tb. MS*su,.

of Oualay

Mckjco Proodu Cd~jpQ Inc

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

2
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Customer Code: 8254 April 1994 Page: 17

Standard: Minerals

Parameter: Potassium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

100
95.260
92.068
5.789

40
96.649

104.976
1.370

Level 1

Recovery
10080

-4 -2 0
z-Score

Comment:

Parameter: Potassium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

12 . 9
13.060
12.896
0.772

41
98.745
98.775
0.005

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

A ?G he Mesu~ 273 Wosingln Bld.. eipr, OH4571
2730 Washington Blvd.. Belpre, OH 45714

120

2

800-272-4442 614-423-4200The Messwo

AG of 0.00'ry
Ar-lytral N-k<ts GVUPI Irr-



Customer Code:

Standard: Minerals

Parameter: Sodium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your k Recovery:
Deviation from Mean - z Score:

10.2
10.030
10.188
0.730

46
101.578
101.695

0.016

mg/L

80

-2

Comment:

Level I

Recovery
100 120

0
z-Score

Parameter: Sodium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 1 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

107
106.240
103.275

8.524
49
97.210

100.715
0.437

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z -Score

AG The Me.s.~,.

A ? r f Oduc t y

ArXLVCo ?TO&KUc GCO, Inc.

2730 Washinglon Blvd.. Belpre OH 45714 800-272-4442 614-423-4200

1

L2 rj m I EJ ky A A0 im V am U1a IInt LI

8254 April 1994 Page: 18
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Customer Code: 8254 April 1994 Page: 19

Standard: Mineral-a

Parameter: Sulfate mg/L

80
Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

9.1 -
10.250
10.651
1.342

52
103.910
88.780
1.156

-4

Level 1

Recovery
100

0-2

Comment:
z-Score

Parameter: Sulfate

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

84.6
93.160
92.303
7.327

51
99.080
90.812
1.051

-4

Level 2

Recovery
100

-2

Comment:

0|
0

z-Score

AG The Meauue

- ot QOup.

MA~jcJ Prc-x.ts Croup, L-w

2730 Washington Blvd.. Belpre OH 45714 800-272-4442 614.423-4200

120

2

120

2 4



Customer Code:

Standard: Minerals

Parameter: Total Hardness as CaCO3

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average * Recovery:
Your % Recovery:
Deviation from Mean - z Score:

83
87.410
87.361
4.102

52
99.943
94.955
1.063

mg/L

80

-4

Level 1

Recovery
100

-I
n

2-
Z-Score

Comment:

Parameter: Total Hardness as CaCO3

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your Ii Recovery:
Deviation from Mean - z Score:

135
142.980
141.400

5.659
49
98.895
94.419
1.131

mg/L

80

Level 2

Recovery
100

-I
-4 -20

z-Score
Comment:

AG The Menu,.

AGof OUAINr)

Mo)$J ?r06.jct$G cdU, *-w

2730 Washinglon Blvd.. Belpre, OH 457 14 800-272-4442 614-423-4200

120

120

4

A A A

4

Ming&&
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Customer Code: 8254

I__ffl Is . WkwA WAI hV

April 1994 Page: 21

Standard: pH

Parameter: pH Units

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

80
2.99

3.001
2.988
0.104

154
99.558
99.633
0.022

-4

Level 1

Recovery
100

-2

Comment:

0
z-Score

Parameter: pH Units

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

9.06
- 9.046
8.871
0.233

152
98.067

100.155
0.810

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

A ?G Th.M~jsur

T* *osuf
APG of Oushty

MO-jbCoi PrO66Uct GOUP, kWc.

2730 Washington Blvd., Belpre, OH 45714 800.272-4442 614-423-4200

120

2

120



April 1994

Standard: Trace Metals

Parameter: Aluminum

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

41.5
54.670
54.845
12.201
46

100.321
75.910
1.094

-4

Comment:

Level 1

Recovery
100
100 120

-2 0
z-Score

2 4

Parameter: Aluminum ug/L Level 2

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

310
341.680
339.824

31.025
52
99.457
90.728
0.961

Comment:

Recovery
80 100

-4 -2 0
z-Score

120

2 4

AG The M65 .,,w

of Oahfy

Mo-,^w ?7ouct G-0up, hC.

2730 Washinglon Blvd., Belpre OH 45744 800-272-4442 614-423-4200

IN

120

Customer Code: 8254 Page: 22



Customer Code:

Standard: Trace Metals

Parameter: Antimony

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

269
289.160
273.115
27.562
43
94.451
93.028
0.149

Comment:

Parameter: Antimony

Level 1

Recovery
80 100 120

-4 -2 0 2 4-
z -Score

ug/L Level 2

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

1140
1144.600
1109.476

87.955
45
96.931
99.598

0.347

Comment:

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The MejSwue

Arckcaw Pi'jcts CIVuP. kv

2730 Washington Blvd.. Belpre, OH 4574 800-272-4442 614-423-4200

A
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Customer Code:

Standard: Trace Metals

Parameter: Arsenic ug/L Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

62.9
61.960
63.058
6.720

52
101.773
101.517

0.024

Recovery
100

100 120

-4
-2

Comment:

0
z-Score

2 4

Parameter: Arsenic

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

104
101.620
107.571
10.271
52

105.857
102.342

0.348

Comment:

Level 2

Recovery
80 100 120

El
-4 -2 0 2 4

z -Score

AG The Meaz.,,
AG of Q.00ay

McVcoJ ?!ptz Cn-up, k

2730 Washinglon Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

FA I, I a ItIlle

120--

8254 April 1994 Page: 24
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Customer Code: 8254 April 1994 Page: 25

Standard: Trace Metals

Parameter: Barium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average ! Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

R0D
928

966.200
943.040
46.911
47
97.603
96.046
0.321

Comment:

Parameter: Barium

Level I

Recovery
100

El
4 -2 0

z-Score

ug/L Level 2

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your k Recovery:
Deviation from Mean - z Score:.

1940
2003.590
1987.942

98.002
51
99.219
96.826

0.489

Comment:

Recovery
80 100 120

El
-4 -2 0 2 4

z-Score

A ?G rhe M...s&,r, 2730 Washington Btvd.. Belpre. 014 457i4
2730 Washingon Blvd., Belpr, OH 45714

120

2 4:-

800-272-4442 6W-423-4200
rho M"S-re

AG of Gw&/Ily
A-kpcd No&<ts G-jp, V-



Customer Code:

Standard: Trace Metals

Parameter: Beryllium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 1 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Beryllium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

Comment:

Level 1

Recovery
100

Level 2

Recovery
100

AG The MO*Su,.

X Ot GOv, "' 2730 Washinglon Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

ug/L

80
11.3

11.700
11.450
1.203

48
97.865
96.581
0.125

120

-4 -2 0
z-Score

ug/L

80
354

371.110
361.555
17.361
53
97.425
95.390
0.435

120

-4 -9
El

0 2
z-Score

4

pidiKKeXNHAW LeimnW/Ame/ell@JE M

April 1994 Page: 268254
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Customer Code: 8254 April 1994 Page: 27

Standard: Trace Metals

Parameter: Boron ug/L Level 1

Recovery
i n

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

20.1
22.270
24.474
3.366

19
109.895

90.256
1.299

-4

Comment:

Parameter: Boron

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

548
570.690
568.224

21.992
29
99.568
96.024
0.920

80

-4

Comment:

-j
2 0

z-Score

Level 2

Recovery
100

-2 0
z-Score

AG The Mgasurw

oPt 04*1.1)

AnV-Wduct Group, 6-w.

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

120

2 4-

120

2 4

120

2
-



A kLE A MALI

Customer Code: 8254

--

April 1994 Page: 28

Standard: Trace Metals

Parameter: Cadmium ug/L Level 1

Recovery
10 n
TOO 120

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

11.0
12.150
12.151
1.245

57
100.010
90.535
0. 924

-4

Comment:

Parameter: Cadmium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

287
291.710
288.527
10.637
64
98.909
98.385
0.144

ug/L

80

-4

U

-I
-2 0

z-Score

Level 2

Recovery
100

-2

Comment:

0
z-Score

AG The Measure

of O..hly

Anoilco 4Iodjcti Grw IAc.

2730 Washington Blvd.. Belpre OH 45714 800272-4442 614-423-4200

120

2 44-2

120



Customer Code:

Standard: Trace Metals

Parameter: Chromium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your I Recovery:
Deviation from Mean - z Score:

65.2
74.210
74.676

8.709
71

100.628
87.859

1.088

Comment:

Level 1

Recovery
100

- z-Score

Parameter: Chromium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

142
157.690
154.592
11.663
71
98.036
90.050
1.080

Comment:

Level 2

Recovery
80 100 120

-|
-4 -2 0 2 4

z-Score

AG The Measw'e

A of O"hry

A-c.ft~ NrO&KS C-p, k-

2730 Woshinglon Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

ug/L

80 120

-4 -2 0 2 4 -

I A a

-
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Customer Code:

Standard: Trace Metals

Parameter: Cobalt

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Cobalt

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

ug/L

107
110.400
109.068

7.599
44
98.794
96.920
0.272

Level 1

Recovery
80 100 120

U,
-4 -2 0 2 4-

z-Score

ug/L

284
291.330
288.496
16.253
44
99.027
97.484
0.277

Comment:

Level 2

Recovery
80 100 120

El
-4 -2 0 2 4

z-Score

AG Th. Measue
To* Ouesf)

Ar)~kcd PrOdLjctg CivWp L-W-

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

I = = I PF-A ILVA 9 -l ILI I M =w =&VIAWI M M F.:tl I I w 10
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Customer Code: 8254 April 1994 Page: 31

Standard: Trace Metals

Parameter: Copper

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Copper

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

91.8
96.000
96.300
6.132

74
100.312

95.625
0 .734

ug/L Level 1

Recovery
80 100 120

-I
-4 -2 0 2 4

z-Score

ug/L

217
222.320
222.725
12.833
79

100.182
97.607
0.446

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG TI,. M.as~.,.

of Orhe Meas 2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

I
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Customer Code: 8254 April 1994 Page: 32

Standard: Trace Metals

Parameter: Iron

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Iron

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

NR
21.680
24.448
4.705

52
112.767

0.000

Unreported

Level 1

Recovery
80 100 120

-4 -2 0 2 4-
z-Score

ug/L

723
791.140
782.690
41.056
69
98.932
91.387
1.454

Level 2

Recovery
10080

-.4

Comment:

120

-I
-2 0

z-Score

A ?G TheMeases

MArjbcoJ Products Grow, k

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423.4200

2 A2 4

.. -kIfAl a 0 ril I I a I L1



April 1994

Standard: Trace Metals

Parameter: Lead

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your k Recovery:
Deviation from Mean - z Score:

194
194.900
190.997
11.822
67
97. 997
99.538
0.254

ug/L

80

-4

Level 1

Recovery
100
100 120

-2

Comment:

Parameter: Lead

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

210
203.450
207.667

13.169
67

102.073
103.219

0.177

ug/L

80

IN
0

z-Score 2

Level 2

Recovery
100
100 120

IN

z-Score
Comment:

-4

4r

AG Th. M*DSUW

A?01 O.usIny

AncivcoIdut Ce u G- 6w

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

IL -o
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120

2

172)
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Customer Code:

Standard: Trace Metals

Parameter: Manganese

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

90.4
95.070
93.238
6.300

56
98.072
95.088
0.450

ug/L

80

-4

Level 1

Recovery
100

El

z-Score

120

2 ' 4 -

Comment:

Parameter: Manganese

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 6 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

101
105.630
105.751

4.629
56

100.114
95.617
1.026

Level 2

Recovery
100
100 12080

-4

Comment:

-2 0
z-Score

AG The Measwg

f oufO.y

MAr~igo Prodxts Crowp, ve

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

2 11

ILLI A A Ir ki
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Customer Code: 8254 April 1994 Page: 35

Standard: Trace Metals

Parameter: Mercury

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

0.61
0.590
0.702
0.195

51
119.056
103.390

0.473

Level 1

Recovery
100

80 100 120

-4
z-Score

Comment:

Parameter: Mercury

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

80

El
0

Level 2

Recovery
inn

4.99
4.880
4.827
0.466

49
98.922

102.254

120

0.349

Comment:
z-Score

Ac; The Measue

T e MOS, e.

A-Vcw PcoJ !d-Jts CMo, lix

2730 Washington Blvd.. Belpre. OH 45714 800-2724442 614-423-4200

4:

-4 -2

so 19n

-2 - 2

120

U 2 4
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Customer Code: 8254 April 1994 Page: 36

Standard: Trace Metals

Parameter: Molybdenum

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

80 inn 120(22.8
25.590
25.355
5.214

37
99.083
89.097
0.490

-4

Level 1

Recovery
1in

-2 0 2
z-Score

El

Comment:

Parameter: Molybdenum

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average i Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

208
213 .260
207.906
13.657
40
97.489
97.534
0.007

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG T~oa*U,'"

A-baCJy~ PIrodc GrOvp, 6-w.

2730 Washington Blvd.. Belpre. OH 45714 800.272-4442 614-423-4200

- A 1 il

80 120

-2 2
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Customer Code: 8254 April 1994 Page: 37

Standard: Trace Metals

Parameter: Nickel

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

80

Level 1

Recovery
100
100 120

26.3
27.930
28.148
3.735

63
100.782

94.164
0.495

-4

Comment:

-2 0
z-Score

Parameter: Nickel

Your Result:
Reference -Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

118
119.710
122.679

9.492
72

102.480
98.572
0.493

-4

Comment:

Level 2

Recovery
100

MI
-2 0

z-Score

AG Th. M..sue

of Omairy

A-J~c~ ;JIt1 kync

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

2 4

120

2
4

120

4



Customer Code:

Standard: Trace Metals

Parameter: Selenium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

80

Level 1

Recovery
100

10.6
11.170
11.645
1.445

42
104.250
94.897
0.723

-4

Comment:

Parameter: Selenium

Your Result:
Reference Value:'
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your * Recovery:
Deviation from Mean - z Score:

-4

112
111.660
111.012
14.973
52
99.420

100.304
0.066

ug/L

80

-2 0
z-Score

2

Level 2

Recovery
10 n

100 1,0aano mm

-2

Comment:

0
z-Score

4-

42

AG The Meai.,,.

Mo-coJ 7rodujc Grivup, 6-w.

2730 Woshington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

A= M I Fo JVA IrAlt L% 1 0 M FAI I I M I IL
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Customer Code: 8254 April 1994 Page: 39

Standard: Trace Metals

Parameter: Silver

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

91.3
95.250
92.159
4.616

57
96.755
95.853
0.186

-4

Level 1

Recovery
100

-2

Comment:

Parameter: Silver

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

106
105.450
104.591

5.854
59
99.185

100.522
0.241

ug/L

80

-4

U|

z-Score

Level 2

Recovery
100

-2

Comment:

IN
0

z-Score

AG Th. Meazure

*of Qu * y

AnacW Pro Cmu, kw_.

2730 Washington Blvd.. Belpre, OH 45714 800-2724442 614-423-4200

DIMIS i FAIIA

120

2 4.-

120

2 4
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Customer Code: 8254 April 1994 Page: 40

Standard: Trace Metals

Parameter: Thallium.

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Thallium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Level I

Recovery
100
100 120

Level 2

Recovery
100

AG Th. MeaSu,,

AGe Qu oalify

ArcipJ cz)PodmGr Vor~ .

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

ug/L

80
78.2

80.210
74.797
13.844
38
93.252
97.494
0.246

-4 -2
I
0

z-Score
2 4 -

ug/L

80
989

992.090
947.008
90.696
38
95.456
99.689
0.463

12C

-4 -2
I.
0

z -Score 2 4

120

4

12

2



Customer Code:

Standard: Trace Metals

Parameter: Vanadium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

733
748.830
737.629
33.652
38
98.504
97.886
0.138

Comment:

Parameter: Vanadium

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z-Score

ug/L Level 2

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

1770
1790.690
1792.983

84.209
42

100.128
98.845
0.273

Comment:

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Measure

S Of OuaIhry

Arclybwl Prodv t GrW kwc.

2730 Washington Blvd.. Belpre. OH 45714 800-272-4442 614-423-4200
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a.JinLrA1MEF^.I§Ei k%

Customer Code: 8254 April 1994 Page: 42

Standard: Trace Metals

Parameter: Zinc

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

25.5
31.090
32.937
6.426

68
105.940

82.020
1.157

ug/L

80

-4

Comment:

Parameter: Zinc

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your i Recovery:
Deviation from Mean - z Score:

ug/L

Level 1

Recovery
100

-I
-2 0

z-Score

120

2

Level 2

Recovery
80 100

95.9
103.630
108.030
10.924
75

104.246
92.541
1.110

-4

Comment:

-2 0
z-Score

120

2 4

AG The Meas.,,,

APGof O.Obty

A-VbWt h Grmjt1Cr , kv-

2730 Washington Blvd.. Belpre, OH 4574 800-272-4442 614-423-4200
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Customer Code: 8254 April 1994 Page: 43

Standard: Phenol

Parameter: Phenol

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your I Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Phenol

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 1 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

0.105
0.100
0.102
0.013

47
101.663
105.000

0.252

Level 1

Recovery
80 100 120

I.
-4 -2 0 2 4

z-Score

mg/L

1.511
1.502
1.491
0.105

45
99.280

100.599
0.188

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG the Mgalus

The OMeshw

NApjCaj ?wodxjti Cf-uQ, kv-

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

LI~ A



Customer Code: 8254 April 1994 Page: 44

Standard: Cyanide

Parameter: Cyanide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

mg/L

0.684
0.703
0.667
0.121

45
94.920
97.297

0.138
-4

Level 1

Recovery
100

-2 0
z-Score

Comment:

Parameter: Cyanide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

2.018
1.968
1.977
0.468

46
100.469
102.541

0.087

Level 2

Recovery
10080

-4 -9 C)
z-Score

Comment:

AG The Measue
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AMVWA-0-ts O-jdSp, k-c.

2730 Washinglon Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

Al - O

120

120

4

Rn



A 7 I M A a 01
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Standard: Residual Chlorine

Parameter: Residual Chlorine

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 01 Recovery:
Your k Recovery:
Deviation from Mean - z Score:

mg/L

0.21
0.201
0.193
0.058

70
95.835

104.478
0.301

-4

Level 1

Recovery
100

-2

Comment:

In
0

z-Score

Parameter: Residual Chlorine

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

4.08
4.549
4.260
0.669

62
93.653
89.698
0.269

Comment:

Level 2

80
Recovery

100

El
-4 -2 0

z-Score
2

AG The Measww

A lo s r.ty

An-cj Aroduts CrOup, Vi

2730 Washinglon Blvd.. Beipre, OH 45714 800-272-4442 614-423-4200
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Customer Code:

Standard: Fluoride

Parameter: Fluoride

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your % Recovery:
Deviation from Mean - z Score:

2.64
2.505
2.539
0.183

37
101.353
105.389

0.552

Level 1mg/L

80

-4

Recovery
100

-2
12

z-Score
Comment:

Parameter: Fluoride

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting: -
Average % Recovery:
Your I Recovery:
Deviation from Mean - z Score:

10.6
10.006
10.114
0.387

35
101.078
105.936

1.258

mg/L

80

-4

Level 2

Recovery
100

0
z-Score

Comment:

STho Me@Su,
AGof 

O.Iry
2730 Washington Blvd., Belpre, OH 45714
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April 1994

Standard: Total Organic Halide

Parameter: Total Organic Halide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

ug/L

44.7
45.710
41.135
7.744

12
89.991
97.790
0.460

Level I

Recovery
10080

-4 -2

Comment:

Parameter: Total Organic Halide ug/L

|0
0

z-Score

Level 2

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

429
455.630
407.514

38.131
13
89.440
94 . 155
0.563

Comment:

Recovery
80 100 120

I-
-4 -2 0 2 4

z-Score

AG The Meesw,

AG of Oway

AIoftd Arots G0 P

2730 Washington Blvd.. Belpre. OH 45714 800-272-4442 614.423-4200
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April 1994

Standard: Hexavalent Chromium

Parameter: Hexavalent Chromium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Hexavalent Chromium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your * Recovery:
Deviation from Mean - z Score:

Comment:

mg/L

NR
0.092
0.090
0.010

25
97.722

0.000

Level 1

Recovery
10080

-4 -2

Unreported

mg/L

NR
0.401
0 .402
0.023

24
100.184

0.000

0
z-Score

Level 2

Recovery
10080

-4 -2

Unreported

0
z-Score

AG The Nee~uro

of Ouahty

MoaibKai Preductg Crovp, kw..

2730 Woshington Blvd.. Belpre OH 45714 800272-4442 614-423-4200
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Standard: Uranium

Parameter: Uranium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Ydur % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Uranium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

80
63

60.060
58.300
7.891
5

97.070
104.895

0.596
-4

Level 1

Recovery
100

-2

ug/L

887
900.900
887.500
12.819
4

98.513
98 .457
0.039

0=
0

z-Score

Level 2

Recovery
1 ()

Comment:

0
z-Score

AG The Measure

A Of O&hry

NAcoJ ?duct C>Vup 6-

2730 Washinglon Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

120

2

120f

-4 -Z 2 4

120



Data Return Instructions

Dalallepofting:

The P.E.T. Prograi niI bas been designed to allow you to compare your results
with those of olher patlicipaling laboratories. In order to insure compara-
bility of results, please check the units for each parameter with the data
reporting form. Your results should be returned on the enclosed reporting
form.

All data is handled as proprietary information and will not be exchanged
with other laboratories. Therefore, feel free to add additional information
for your own internal use. Reports will include a transcription of your original
data for verification.

Each data form should be signed by the laboratory supervisor before
submittal. In order to be included in the statistical analysis your data mus1
be received by the submittal date shown on the front of this form. If you
choose to submit your data by FAX, you must also return the original of
this form. Please note that the FAX results must have the customer code
on every page.

Should you have any questions regarding the P.E.T. Program, contact:

Analytical Products Group, Inc.
2730 Washington Blvd.

Belpre, OH 45714
(614)423-4200 (800)272-4442

FAX (614)423-5588

LAB SUPERVISOR:

Demand Level 1 Level 2 Test Method

Diochemical Oxygen Demand mg/L [ .q , . 9J E J05A
ChemicalOxygen Demand mg/L ) pg -

Total Organic Caibon mg/L Z [II-'. 0 70 E.
Nutrients

Ammonia Nitiogen as N mg/L 4.. . . gPA -j 50. 3
Nitrate Nitrogen as N mg/L 0cjL y. 5OS EPA 30- 0
Orthophosphate as P mg/L 0.q3 q ,L 4k -!q,5C ptj
Total Kjeldahl Nitrogen mg/L 6, *7-. a4 pg-3%p.
Total Phosphorus asP mg/ 0.44. 5 -qso -p F

Solids

Total SuspendedSolids mg/L _Z_89___..pA-16b. -Z

Iq Total Dissolved Solids mg/L 3 _ E -

&*l & Grease

XOl&Grease mg/L EPA
Minerals

Alkalinity as CaCO mg/I

Calcium mg/L

Chloride, mg/L

5i7o-
Conductivity

Magnesium mg/L

Potassium mg/L

Sodium mg/L

Sullate mg/L

Total Hardness as CaCO, mg/L

umho/cm

A

/2

'35

EPA. -V-0.-

EPA -- 207

E - {)?--

EPA -23o. '.
5MPA-IwL e5

pH

pH units q (p. __ PA-50
Report ALL results as mg/L except as indicated

DATA MUST BE RETURNED BY:

MAY 9 1994

7

q

I

I



TraceMetals Level 1

Aluminum ug/L t

Antimony ug/L j~pq

Arsenic ug/L

Barium ug/L _
Beryllium ug/ 3
Boron ugL

Cadmium ug/ J

Chromium ug/L 5

Cobalt ugIL

Copper u

Iron ug/L

Lead ug/L

Manganese ug/L q0.4
Mercury ug/L

Molybdenum ug/L

Nickel ug/L

Selenium ug1.

Silver ug/L

Thallium

Vanadium ug/L

Zinc ug/L

Phenol mg/L

Cyanide mg/L O a 4-
Residual Chlorine mg/L

Aluminum High Level mg/L

Fluoride mg/l.

Total Organic Halides (TOX) ugh

Q..z1-
fitL JA
2.6-4-
44. 1

(p3

Level 2 Test Method

I3M EP .Z- )J..

1W .- E PA- o

723-
-Z. F PA uqW

A - --

II14. I--A 7P;

.PA-

- P L MP3r.'_

EPA -39_,

-4 - EPA -Aqola

a't

CP% CJ
Qu

VOLAT

Benzene ug/L

Chlorobenzene ug/L

1,2-Dichlorobenzene ug/L

1,3-Dichlorobenzene ug/L

1.4-Dichlorobenzene ug/L

Ethyl benzene ug/L

Toluene ugIL

Bromodichloromethane ug/L

Bromolorm ug/L

Bromomethane ug/L

Carbontetrachioride ug/L

Chloroethane ug/L

2-Chloroethylvinyl ether ug/L

Chloroform ug/L

Chloromethane ug/L

Dibromochloromethane ugIL

Dichlorodilluoromethane ug/L

1,1-Dichloroethane ug/L

1.2-Dichloroethane ug/L

1.1-Dichloroethene ug/L

trans-i1.2-Dichloroethene ug/L

1,2-Dichiloropropane ug/L

cis-1.3-Dichloropropene ug/L

trans-1,3-Dichloropropene ug/L

Methylene chloride ug/L

ILES

Level I Level 2 Test Method

Hexavalent Chromium mg/L

Uranium ug/L



CORRESPONDENCE DISTRIBUTION COVERSHEET

Correspondence No.

J. M. Hennig, RL D. R. Sherwood, EPA
R. F. Stanley, Ecology

Incoming: 9405784

Subject: QUARTERLY PERFORMANCE EVALUATION (PE) RESULTS

INTERNAL DISTRIBUTION

Approval Date Name Location w/att

Sr. Staff/Assignee.........

Correspondence
L. D. Arnold
B. A. Austin
M. L. Bell
R. J. Bliss
J. L. Deichman
S. M. Joyce
J. H. Kessner
P. J. Mackey
H. E. McGuire
S. R. Moreno
K. N. Pool
C. R. Stroup
J. L. Waite
EDMC

( D

CORiR P

C riT ROL

Author Addressee

Control xA3-01
B2-35
B3-03
T6-03
B3-04
H4-19
H4-21
H4-14
B3-15
B3-63
B3-06
H4-23
H4-25
B2-35
H6-08 x


